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Psychological  Test 

for  College  Entrance 

ONE  definite  eflFeet  of  war  experience  on  education 
i?  seen  in  the  recent  announcement  that  Columbia 
Colletre  will  abandon  the  old  system  of  entrance  re¬ 
quirements  and  in  September  substitute  psychological 
tests.  These  tests  are  patterned  after  those  used  in  con¬ 
nection  with  the  admission  to  the  Students’  Army  Train¬ 
ing  Corps,  but  will  be  designed  deliaitely  to  test  the 
applicant’s  fitness  for  continuing  academic  work.  As 
Dean  Hawkes  aptly  expresses  it,  “We  expect  these  tests 
to  show  us  whether  it  will  be  worth  our  while  to  try  to 
educate  the  student,  and  whether  it  will  be  worth  his 
while  to  have  us  try.’’  One  of  the  best  results  of  the  new 
experiment,  it  may  confidently  be  predicted,  will  be  the 
more  intelligent  selection  of  students — for  the  system 
niu.st  by  its  very  nature  introduce  more  of  the  element 
of  judicious  choice,  which  is  to  be  based  not  alone 
on  the  new  psychological  test,  but  also  upon  the  high- 
school  and  general  previous  record  of  the  student.  In 
this  way,  the  highly  reprehensible  practice  of  accept¬ 
ing  men  who  cram  up  a  few  weeks  before  college 
entrance  examinations,  and  then  disgorge  upon  exam¬ 
ination  day,  will  be  effectually  abolished.  It  is  to  be 
expected  that  engineering  colleges  all  over  the  country 
will  follow  in  the  adoption  of  tests  of  the  new  type, 
in  order  to  determine  tho.se  qualities  of  general  intel¬ 
ligence  and  maturity  of  mind  which  in  the  last  analysis 
make  a  given  student’s  career  in  college  valuable,  both 
to  himself  and  for  the  future  of  his  profession. 

.Monolithic  Brick 

Pavements  Justified 

Conclusions  drawn  from  the  investigation  of  the 
construction  of  the  ramps  of  the  Pennsylvania 
Station  in  New  York  City  favor  the  use  of  rigid  brick 
construction.  Considerable  interest  centers  around 
these  ramps,  the  replacement  of  small  sections  of  which 
us  de.scribed  on  p.  378.  This  is  due  to  the  fact  that 
they  were  among  the  earliest  instances  of  rigid  con¬ 
struction  and  also  because  they  were  a  bone  of  conten¬ 
tion  between  those  who  held  to  the  old  theory  that 
vitrified  brick  must  be  laid  upon  a  sand  cushion,  and 
tho.'ie  who  favored  the  rigid  system  of  construction 
known  as  the  monolithic.  The  excellent  service  which 
these  ramp  surfaces  have  given  is  all  the  more  striking 
because  the  brick  were  only  slightly  more  than  half  the 
standard  depth  for  paving  block,  which  is  4  in.  Fur¬ 
thermore,  they  had  worn  more  than  halfway  through 
and  were  still  in  an  unshattered  condition,  which  cer¬ 
tainly  discredits  the  theory  that  impact  has  a  pulver¬ 


izing  effect  upon  rigid  brick  surfaces,  and  supports  the 
contention  of  those  who  advocate  the  use  of  much  thin¬ 
ner  brick  in  monolithic  and  semi-monolithic  construction. 
In  the  reconstruction  it  has  been  necessary  to  u.se  a 
deeper  cement-.sand  bed  than  is  usually  recommended, 
to  bring  the  pavement  up  to  the  new  street  grade.  This 
would  have  been  dangerous  on  the  old  sand-cushion  type 
of  construction,  and  the  action  of  these  surfaces  with 
mortar  bed  will  be  watched  with  interest. 

Work  of  National 

Society  Secretaries 

PROTEST  has  been  made  against  a  letter  signed 
“M.  Am.  Soc.  C.  E.,’’  printed  in  h'ngineeritif/  News- 
Record  of  Jan.  23,  1919,  p.  201,  wherein  the  author 
criticises  the  secretaries  of  our  national  engineering  so¬ 
cieties  and  foundations,  declaring,  among  other  things, 
that  their  sole  occupation  is  to  write  useless  reports  an<l 
letters,  and  that  they  get  two  to  three  months’  vacation 
a  year.  The  sweeping  scope  of  the  criticisms  is  their 
own  condemnation.  Manifestly,  it  is  absurd  to  char¬ 
acterize  the  work  of  the  societies  as  useless,  even  though 
one  does  not  agree  with  policies,  while  the  statement  that 
the  secretaries  get  from  two  to  three  months’  vacation 
each  year  does  not  accord  with  the  facts.  The  thought¬ 
ful  reader,  conversant  with  the  work  of  the  societies, 
will  realize  that  the  concluding  paragraph  of  the  letter 
was  perhaps  written  in  a  Pickwickian  sense.  We  regret 
that,  through  an  error  in  the  editorial  office,  the  offend¬ 
ing  paragraph  was  left  in  the  letter. 

Public  Works 

or  Public  Charity 

SINCE  the  signing  of  the  armistice  this  journal  ha.s 
persistently  urged  the  quick  resumption  of  public 
works  on  a  large  scale,  holding  that  it  was  the  duty  of 
the  community  to  “take  up  the  slack.’’  In  fact,  even 
while  the  war  was  in  progress,  we  persistently  urged 
the  planning  of  public  works,  holding  construction  in 
abeyance  until  ho.stilities  .should  cease.  Since  the  armi¬ 
stice  came,  the  public-works  propaganda  has  received 
considerable  impetus.  Much  literature  has  been  produced, 
but  nowhere  have  we  seen  the  case  of  public  works 
versus  public  charity  presented  .so  clearly  a.s  in  a  pam¬ 
phlet  by  Prof.  Harold  G.  Moulton,  of  the  University  of 
Chicago,  published  by  the  Union  League  Club  of  Chi¬ 
cago.  He  puts  the  case  in  his  conclusion  in  these  ex¬ 
pressive  words : 

“We  know  as  a  matter  of  course  that  we  cannot 
permit  either  our  returning  soldiers  or  war  workers 
to  starve;  we  know  that  the  lea.st  we  can  do,  if  jobs 
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are  not  available  for  all,  is  to  open  our  charitable  purses) 
and  extend  them  such  indirect  alms  as  we  may.  We 
have  the  choice,  therefore,  of  two  methods  of  meeting 
the  situation:  (1)  By  providing  employment  on  public 
works  of  enduriiiK  value;  (2)  by  supporting  by  public 
charity  an  army  of  unemployed  in  nonproductive  idle- 
nes.s.  The  former  is  the  way  that  will  make  for  satis¬ 
fied,  self-reliant  American  citizenship;  the  latter  is  but 
a  palliative — it  prevents  starvation,  but  it  does  nut 
avoid  ingratitude  and  bitterne.ss  of  spirit,  nor  make 
for  orderly  .social  and  economic  life.  The  former  is  the 
socially  efficient  way,  the  way  that  conserves  human 
resources  and  increases  the  productive  capacity  of  the 
nation ;  the  latter  is  the  .socially  wa.steful  and  inefficient 
way — that  makes  for  the  detfradation  of  the  individual 
and  the  depletion  of  national  productive  power. 

“The  latter  is  the  way  of  the  old  era  of  ill  adjusted 
and  unreKulated  industrial  life;  the  former  is  the  way 
of  a  new  era  of  economic  and  social  efficiency.  Which 
way  shall  we  make  the  AMERICAN  way?” 


Universities  Should  Act  to  Help  the 
EnKineerin^  Profession 

HE  prote.st  of  Dean  Richards,  of  the  University  of 
Illinois,  against  the  low  pay  of  engineers  in  railway 
service,  printed  on  p.  368  of  this  issue,  is  a  protest 
from  the  right  source.  Such  protests  ought  to  be  for¬ 
warded  from  dozens  of  the  universitie.s.  There  has  been 
in  the  past  a  regrettable  tendency  on  the  part  of  en¬ 
gineering  school  authorities  to  close  their  eyes  to  the  evi¬ 
dence  that  all  was  not  well  with  the  engineering  pro¬ 
fession.  There  has  been  ample  publicity  of  statements 
from  the  engineering  .schools  as  to  the  great  need  for 
engineers  and  the  great  future  of  the  engineering  pro¬ 
fession  as  a  factor  in  the  world’s  activities;  but  how 
seldom  has  there  been  outspoken  public  utterance  to  im¬ 
press  u|)un  the  public  its  great  loss  from  failure  to 
appreciate  properly  and  reward  properly  the  engineer’s 
service! 

The  heads  of  our  engineering  schools  are  but  human, 
and  it  has  been  quite  natural  for  them  to  force  into  the 
limelight  tho.se  of  their  graduates  who  have  achieved 
phenomenal  business  success  and  quietly  ignore  the  men, 
in  many  cases  of  equal  ability,  who,  through  force  of 
circumstances),  and — to  put  it  frankly — the  oversupply 
of  engineers  in  particular  fields,  have  been  forced  to 
continue  in  routine  work  at  meager  compensation.  The 
heads  of  our  great  engineering  schools  and  universities, 
however,  have  a  large  influence  on  public  opinion. 
Such  protests  as  that  which  Ur.  Richards  has  so 
well  voiced  might  well  be  heard  from  every  school 
in  the  United  States  which  teaches  railway  engineering. 
Such  protests  are  called  for  not  merely  in  justice  to 
their  own  graduates  and  to  the  men  they  are  preparing 
for  service,  but  on  the  ground  of  public  welfare.  No 
one  doubts  the  truth  of  Mr.  McAdoo’s  recent  declara¬ 
tion  that  national  prosperity  depends  upon  the  efficiency 
of  the  country’s  transportation  system.  That  efficiency 
is  largely  determined  by  the  quality  of  the  men  placed 
in  charge  of  the  railways  and  their  expert  knowledge  of 
the  business.  Unless  railway  engineers  can  receive  ade¬ 
quate  compensation,  the  engineering  schools  may  as  well 
abandon  their  courses  in  railway  engineering. 


Improving  the  Efficiency  of  Ship  Fabrication 

HIPBUILDERS  have  been  very  slow  to  am>pi  the 
idea  of  ship  fabrication.  Many  of  them  are  iiuliifir- 
ent  to  the  subject,  some  even  to  the  degree  of  den  .  uik 
it  a  hearing  in  their  own  thoughts.  With  the  (umpk.. 
tion  of  the  two  great  inland’  fabricating  shops  built  at 
the  initiative  of  the  Emergency  Fleet  Corporation,  the 
fabricated-ship  system  takes  on  a  new  aspect.  The  lay¬ 
out  of  these  shops,  de.scribed  in  our  issue  of  hVl)  i:{ 
’919,  p.  3.32,  was  not  hampered  by  any  external  ...n- 
ditions,  and  had  the  benefit  of  thorough  exiHJrieiue  in 
all  classes  of  steel  fabrication.  Shipyard  shops  lack 
similar  advantages,  and  their  comparative  working  re¬ 
sults  are  likely  to  reflect  this  fact.  They  will  find  these 
new  shops  redoubtable  competitors. 

A  recent  English  word  on  the  prospective  future  of 
fabricated  ship  con.struction  compels  attention.  Describ¬ 
ing  the  “N”  or  national  fabricated  steel  ships  being  built 
in  England,  Enuineering  of  Jan.  17,  1919,  .said: 

“The  fabricated  .ship  is  a  vessel  of  almost  mathe¬ 
matical  precision,  which  may  in  subsequent  years  set  a 
di.stinct  shipbuilding  precedent,  even  among  private 
owners.  .  .  .  No  estimate  of  the  cost  of  a  faliri- 

cated  vessel  is  available,  but  whether  it  be  higher  or 
lower  than  the  cost  of  a  vessel  built  in  the  ordinary  way 
is  no  comparative  criterion  of  value.  Organization  and 
facility  of  re.source  are  the  only  weapons  with  which  to 
combat  the  abnormal  costs  due  to  the  war,  and  in  conse¬ 
quence  with  the  lap.se  of  time  the  fabricated  vessel  is 
bound  to  prove  a  cheaper  vessel  than  what  might  be 
termed  a  ‘single-effort’  ship.” 

For  a  year  past,  experiences  in  America  have  pointed 
.sub.stantially  to  this  conclusion,  available  to  all  con¬ 
cerned  with  the  shipbuilding  industry;  yet  many  yard 
men  may  regard  the  above  expre.s.sed  views  as  a  weighty 
confirmation  of  what  we  ourselves  had  learned. 

With  shops  now  available  for  shipwork  that  are  larger 
and  more  skilfully  laid  out  than  any  shipyard  .shops,  and. 
furthermore,  are  free  from  all  the  local  limitations  of 
the  yard,  the  question  of  economy  in  the  steel-fabrica¬ 
tion  part  of  .shipbuilding  will  depend  .solely  on  the  or¬ 
ganizational  .skill  with  which  the  relations  between  shop 
and  yard  are  handled.  Given  a  satisfactory  .solution  of 
this  problem  of  organization,  it  may  be  said  at  once 
that  on  the  score  of  economy  the  outside-fabrication 
.system  of  shipbuilding  will  succeed  in  holding  its  own, 
since  design  and  templet  proce.sses  and  the  task  of 
erection  are  easily  adjusted  to  the  system. 

However,  any  new  system,  in  order  to  become  a  work¬ 
ing  success,  must  be  handled  with  sympathy  and  even 
a  certain  degree  of  enthusiasm.  It  is  hardly  open  to 
doubt  that  the  concerted  hostility  of  all  shipyard  men 
would  kill  off  the  fabrication  system  temporarily,  in 
spite  of  the  most  convincing  demon.stration  of  superior¬ 
ity.  On  the  other  hand,  since  the  support  and  cultiva¬ 
tion  of  any  system  tending  to  promote  economy  and 
efficiency  is  greatly  in  the  nation.Hl  interest,  it  is  to  be 
hoped  that  the  operation  of  the  new  shops  will  be  di¬ 
rected  with  unusually  careful  attention  to  efficiency  and 
schedule  sequence,  and  that  the  facts  as  to  results  ob¬ 
tained  may  be  made  public  as  soon  as  possible.  By  thi'- 
course  the  real  possibilities  of  outside  fabrication  should 
be  fully  developed,  and  their  application  for  the  benefit 
of  our  shipbuilding  industry  made  certain. 
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CarbaKC  During  the  War  and  After 

war  wrought  sweeping  and,  it  may  be,  lasting 

1  i  h;  iiges  in  garbage  disposal.  It  lessened  the  vol¬ 
atile  iiiiti  grease  content  of  garbage  and  led  many  cities 
to  utilize  vast  quantities  of  fats  and  fertilizer  ba.se 
^\hi(ll  had  been  going  to  the  dumps  or  the  furnaces. 
It  is  hardly  to  be  expected  that  the  hou.sehold  economies 
whah  resulted  in  decrea.sed  volume  and  richness  of 
garliage  will  be  fully  maintained  now  that  the  war- 
saving  spur  is  over,  but  in  the  interests  of  family,  com¬ 
munity  and  national  thrift  it  is  to  be  hoped  that  not  all 
this  gain  w’ill  be  lost,  ('ertainly,  for  .some  years  to  come 
engineers,  contractors  and  municipal  ofllcials  hjiving  to 
do  with  garbage  di.sposal  cannot  safely  ignore  these  re¬ 
ductions  in  the  <iuantity  and  richness  of  municiptil  gar¬ 
bage 

Mow  extensive  have  been  the  changes  from  nonutiliza- 
tion  to  utilization  methods,  the  great  further  possibil¬ 
ities  in  this  respect,  and  the  main  trends  in  garbage 
collection  yields  during  the  past  two  years,  are  shown 
by  (lata  and  analysis  in  a  contribution  by  F.  G.  Ham- 
niiin.  biised  on  United  States  Food  Administration  in¬ 
vestigations,  which  appears  elsewhere  in  this  i.ssue. 

The  outstanding  fact  in  the  article  is  that  during  the 
voter  1918  alone,  40  cities  changed  from  dumping  or  burn¬ 
ing  their  garbage  to  feeding  it  to  hogs.  That  only  three 
cities  changed  to  reduction  was  chiefly  due  to  war  in¬ 
hibitions  on  using  capital,  labor  and  materials  for  build¬ 
ing  reduction  works.  Rut  now  that  the  possibilities  of 
hog  f(*e(ling,  with  its  relatively  small  plant  and  capital 
eciuipment,  and  the  speed  with  which  it  can  be  got  ii'to 
use,  have  been  shown,  further  rapid  extension  of  this 
method  of  disposal  may  be  expected. 

Experience  shows  that  garbage  feeding  is  practicable 
for  large  cities.  Some  of  the  cities  that  changed  from 
wa.ste  to  feeding  in  1918  have  populations  of  more  than 
100,000.  Moreover,  already  in  1919  Baltimore  has  let 
;i  five-year  contract  under  which  the  garbage  of  that 
large  city  will  be  fed  to  hogs,  as  .set  forth  at  length  in 
Kniiimerhiii  News-Record  of  Feb.  6,  1919,  p.  287,  and 
St.  Louis  has  made  terms  for  dispo.sal  by  feeding  while 
drafting  specifications  on  which  to  invite  bids  for  a 
longer  contract.  It  should  be  noted  that  this  change  at 
St.  Louis  means  the  closing  of  a  garbage-reduction  plant. 

Demands  for  glycerine  and  fats  during  the  war  .stim¬ 
ulated  garbage  reduction  wherever  plants  for  that  pur¬ 
pose  were  available.  A  world  shortage  of  fats  still  exists, 
but  recently  the  price  of  grease  has  fallen  heavily, 
apparently  due  to  after-war  conditions  which  it  is  hoped 
will  be  but  temporary.  There  is  .still  need  for  fertilizer 
tankage  which,  like  grease,  is  a  product  of  garbage  re¬ 
duction.  It  is  to  be  expected  that  ultimately  both  grease 
and  tankage  will  .sell  at  considerably  less  than  war  prices. 
This  must  be  taken  into  account  in  projecting  new  gar¬ 
bage-reduction  plants,  as  must  also  the  present  high 
prices  of  material  and  labor  entering  into  their  con¬ 
struction. 

Until  the  various  uncertainties  now  attending  gar¬ 
bage  reduction  are  removed  by  time  and  experience, 
conservati.sm  in  entering  on  new  projects  will  be  the 
part  of  wisdom.  This  does  not  mean  that  a  pound  of 
garbage  need  be  wasted.  Hog  feeding  is  a  ready  means 
of  utilization  which  should  receive  consideration 


wherever  reduction — in  existing  or  new  plants — is  for 
the  time  being  impossible  or  of  doubtful  expediency. 

The  municipal  field  for  garbage  utilization  by  either 
reduction  or  feeding  is  still  large.  Mr.  Bamman’s  con¬ 
clusion  is  that  the  garbage  now  wasted  would  yield 
.'10,000,000  lb.  of  grea.se  and  <>0,000  tons  of  fertilizei 
tankage,  with  a  remainder  sutlicient  to  produce  40,000,- 
000  lb.  of  pork  yearly.  The  world  needs  this  grease,  fer¬ 
tilizer  and  pork.  Our  cities,  enginet?rs  and  contract<'rs 
should  join  hands  for  their  production. 

At  such  a  juncture  those  unfamiliar  with  political  and 
other  local  conditions  in  New  York  may  well  be  sur¬ 
prised  to  hear  that  the  garbage  of  some  5,000,000  peo¬ 
ple  is  to  be  dumped  at  sea  temporarily  while  plans  are 
being  made  and  effected  to  burn  it  in  refuse  destructors 
scattered  over  the  city.  No  evidence  has  been  brought 
forward  to  show  that  the  reported  decision  to  destroy 
vast  potential  (juantities  of  grea.se  and  fertilizer  is  ba.sed 
on  careful  engineering  studies.  The  subject  is  one  to 
which  the  engineers  and  engineering  .societies  of  Greater 
New  York  might  well  direct  immediate  attention. 


A  Federal  Department  of  Public  Works 

IN  TWO  committee  bearings  recently  members  of  Con¬ 
gress  have  di.scussed  with  witnes.ses  propo.sals  to  e.stab- 
lish  a  Federal  Department  of  I’ublic  Works.  One  of  the 
propcxsals  wa.s,  it  is  true,  for  an  emergency  board,  but  the 
principle  of  a  single  engineering  construction  organ¬ 
ization  for  the  National  Government  was  involved. 

To  the  surprl.se  of  the  civilians  who  appeared  before 
the  committees,  the  attitude  of  the  senators  was  a  sym¬ 
pathetic  one.  The  war  lesson  as  to  the  value  of  coop¬ 
eration  has  had  a  telling  effect,  and  the  absurdity  of 
scattering  the  Government’s  engineering  and  construc¬ 
tion  work  through  five  administrative  departments 
stands  out  stronger  now  than  in  the  days  of  antagonistic 
individualism.  A  government  which  demanded  of  each 
indu.stry  that  it  mobilize  in  a  single  trade  association 
or  war-service  committee  does  not  find  it  .so  difficult  now 
to  see  prospective  benefits  from  combining  under  one 
head  all  its  own  functions  of  a  similar  character. 

We  do  not  believe  that  there  is  a  member  of  Congre.ss 
who  would  undertake  to  defend  the  placing  at  one  time 
of  public-building  work  under  the  Treasury,  river  aid 
harbor  work  under  the  War  Department,  the  Geological 
Survey  under  the  Interior,  and  the  Coast  and  Geod(>Lic 
Survey  under  the  Department  of  Commerce.  No  logic 
can  defend  the  exi.sting  situation.  Administrative  exigen¬ 
cies  or  influences,  which  long  since  have  disappeared, 
made  for  a  now  indefensible  distribution. 

But  that  which  exi.sts,  no  matter  how  absurd  and 
illogical  it  may  be,  will  always  have  defenders.  Con.se- 
(luently,  it  will  be  necessary  for  those — the  engineers  of 
the  country — who  realize  the  absurdity  of  the  present 
scattered  scheme,  to  press  home  repeatedly  and  with  I 

emphasis  the  advantages  of  coordinating  all  of  the  Gov¬ 
ernment’s  construction  and  engineering  work.  What 
are  the  advantages? 

Under  centralization,  there  would  be  elimination  of 
duplication,  e.specially  in  supervising  the  widely  scat¬ 
tered  work  of  the  Government.  There  would  be  stand¬ 
ardization  of  specifications  and  of  materials.  The  large 
scope  and  volume  of  work  would  permit  of  the  employ- 
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ment  of  a  goodly  number  of  broad-gaged  engineers  at 
the  top,  whose  experience  and  counsel  would  make  for 
the  broader  planning  and  execution  of  work.  In  private 
engineering  enterprises  it  has  been  demonstrated  that  a 
high-.salaried  engineering  organization  is  a  sine  qua  non 
of  economy.  Then,  too,  come  all  the  advantages  of  close 
alliance  between  men  engaged  in  the  .same  class  of  en- 
terpri.se — the  interchange  of  thought  between  experts — 
while  the  size  of  the  organization  would  permit  of  a 
degree  of  functionalization  not  po.ssible  when  the  same 
amount  of  work  is  split  up  among  ten  or  more  bureaus. 

These  are  obvious  advantages;  advantages  such  as 
are  reaped  in  any  consolidation,  whether  in  industry 
or  in  government  bodies;  advantages  that  have  been 
aimed  at  in  several  states  in  consolidating  their  en¬ 
gineering  and  con.struction  bureaus  into  a  state  depart¬ 
ment  of  public  works. 

But  there  is  another  advantage  which  in  the  Na¬ 
tional  Government  weighs  heavily  for  a  Department  of 
Public  Works.  It  so  happens  that  the  great  Congres¬ 
sional  pork  barrels  are  the  rivers  and  harbors  and  the 
public  buildings  bills.  These  have  become  public  scan¬ 
dals  because  no  great  administrative  department  in  the 
President’s  cabinet  was  in  a  position  to  lay  out 
a  defensible  scheme  of  public  improvements  that  the 
President  could  back  as  a  policy  and  on  which  he  could 
solicit  the  support  of  the  country.  The  execution  of 
rivers  and  harbors  work  has  been  a  side  issue  with  the 
War  Department,  and  its  immediate  execution  placed 
in  the  hands  of  men  whose  habit  is  to  obey  without 
question,  whose  initiative  is  discouraged  by  the  Army 
system,  and  who  lack  the  business  experience  and  point 
of  view  to  assume  responsibility  for  an  economic  pro¬ 
gram.  Con.sequently,  though  executed  under  a  body 
of  notably  highminded  men,  our  river  and  harbor  work 
has  been — counting  returns  for  our  expenditure — one  of 
the  shames  of  the  nation.  A  Secretar>'  of  Public  Works 
and  Engineering  in  the  President’s  cabinet  could  se¬ 
cure  for  a  sound  policy  that  Presidential  support  which 
on  occasion,  by  threatened  veto,  has  forced  river  and 
harbor  bills  into  some  semblance  of  decency.  More¬ 
over,  a  sane  policy  would  be  a  refuge  for  many  a 
Congressman  now  forced  into  the  pork  scramble  by 
real  or  assumed  pressure  from  constituents  and  by  the 
contagious  example  of  his  fellow  legislators. 

Were  the  ten  or  more  engineering  and  construction 
activities  of  the  Government  thrown  into  one  depart- 
me’it,  the  aggregate  expenditure,  ou  the  pre-war  (1916- 
17)  basis,  would  be  nearly  $100,000,000.  This  would 
be  no  mean  department,  for,  on  the  basis  of  amount 
of  appropriation,  it  would  b  •  exceeded  only  by  the  War 
and  the  Naw  departments. 

Reforms  of  this  sort  do  not  come  easily.  They  do 
not  come  through  the  silent  wishes  of  thinking  cit¬ 
izens,  nor  even  through  the  resolutions  of  engineering 
or  other  bodies.  They  come  through  the  education  of 
the  people’s  Congressional  representatives  by  the  people 
themselves. 

If  you  believe  that  there  should  be  a  national  Depart¬ 
ment  of  Public  Works,  if  your  engineering  society  be¬ 
lieves  it,  there  is  but  one  useful  course  of  action — to 
tell  it  to  your  Senators  and  Representatives.  And,  in 
the  telling,  it  might  be  wise  to  soften  your  strong  views 
on  the  iniquity  of  pork-barrel  methods. 
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How  Not  to  Start  a  Canal  Going 

FFICIAL  explanations  of  last  year’s  low  tratll  >, 
the  completed  New  York  canal  system,  as  abstnn  i.  (i 
on  another  page,  do  not  increase  public  confidence  in 
the  Federal  control  of  the  system.  Operating  a  nuKit  rn 
canal  is  a  new  business  in  this  country.  Neither  n;ivi- 
gatbrs  nor  shippers  are  used  to  it;  the  one  is  not  at  all 
persuaded  either  of  its  economy  or  its  effectivene.s.s,  the 
other  does  not  sufficiently  realize  that  old  mule-boat 
methods  mean  the  added  time  and  expense  which  de¬ 
feat  the  purpose  of  the  waterway.  They  both,  in  the  ad 
vertising  man’s  parlance,  have  to  be  “sold”  on  the  cat.al 
“proposition.”  The  State  of  New  York  has 
000 — much  more  if  the  old  canal  is  capitalized — tied  up 
in  the  Barge  Canal,  and  it  cannot  get  a  fair  return  on 
this  investment  unless  the  canal  is  used.  To  get  it  used 
is  the  main  duty  of  those  who  control  it.  Here  is  where 
the  Railroad  Administration  failed. 

The  Federal  authorities  took  the  canal  over  a.s  a 
going  part  of  a  .successful  transportation  business— that 
is,  the  railroads  adjacent  to  the  canal — and  expected  it 
to  show  like  returns  on  the  investment.  It  did  little 
to  encourage  canal  traffic  except  to  provide  boats,  which, 
contrary  to  prediction,  were  available  far  in  excess  of 
the  freight  offered.  It  permitted  an  erroneous  impres¬ 
sion  of  Federal  monopoly  of  operation  to  remain  abroad 
many  months.  Finally,  it  insisted  on  freight  rates 
which  paid  a  profit  according  to  its  own  system  of  book¬ 
keeping,  the  bookkeeping  of  a  going  concern.  “Here  is 
the  canal ;  use  it  or  leave  it,”  was,  in  effect,  its  attitude. 

No  waterway  today  can  be  started  on  any  such  basis. 
The  economy  of  canal  transportation  is  at  best  debat¬ 
able,  and  it  will  not  be  settled  in  this  country  until  a  fair 
experiment  is  carried  through.  An  experiment  will  not 
be  fair  unless  all  the  methods  of  starting  any  new  busi¬ 
ness  are  tried.  Such  methods  include  liberal  advertising 
and  publicity,  and  small  profits  until  trade  is  developed. 
To  expect  a  waterway  business  automatically  to  spring 
full  grown  into  successful  financial  competition  with 
long-established  railways  is  to  kill  it  before  it  is  well 
started. 

There  is  a  growing  sentiment  in  favor  of  waterways 
in  the  United  States,  in  spite  of  what  appears  to  be 
good  economic  evidence  against  them.  Strangulation 
of  the  one  full-sized  experiment  will  not  kill  off  the 
growth  of  others.  In  justice  to  the  whole  transporta¬ 
tion  problem,  on  which  the  critical  cost  of  living  so  de¬ 
pends,  the  New  York  canal  system  should  have  a  fair 
chance  to  show  what  the  modern  inland  waterway  can 
do.  It  cannot  have  that  so  long  as  it  is  run  entirely  by 
railway  men  or  is  under  divided  control — or,  worse  yet, 
under  an  unprejudiced  administration  which  considers 
it  as  a  passive  route  ready  for  tho.se  who  may  want  to 
use  it.  It  must  be  adu.inistered  by  those  who  want  to 
show  that  it  is  eventually  to  be  successful.  It  first  must 
be  made  known  to  the  people  who  should  use  it,  and  then 
its  use  must  be  made  attractive.  If  there  is  anything 
at  all  in  the  inland  watei”way  idea,  it  is  that  the  in¬ 
creased  public  first  cost  will  be  returned  to  the  people 
in  reduced  final  cost  of  the  commodities  which  go  over 
the  waterway.  Increasing  that  first  cost  a  little,  then, 
to  make  the  proposition  known,  and  to  get  it  used,  is 
only  good  business  judgment. 


Economic  Balancing  of  Highway  Excavation  by 
a  Semi-Graphic  Method 

Device  Called  “Trace  Curve,”  Used  in  Designing  Storm  King  Highway  of  New  York  State  Highway 
Department,  Is  Particularly  Useful  to  Supervising  Engineers  in  Checking  Earth  Distribution 

By  Dudley  P,  Babcock 
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DETP>RMINATI0N  of  the  economic  distribution  of 
excavated  material  in  the  location  of  the  Storm 
Ki-  '  and  other  highways  of  the  New  York  State 
Highway  Department  has  been  effected  by  a  new 
method,  utilizing  w-hat  is  called  a  “trace  curve.”  The 
‘oliition  is  partly  graphic  and  partly  analytical,  and 
has  for  its  underlying  principle  the  assumption  that 
for  slight  raising  and  lowering  of  cuts  and  fills  the 
.'’.ddcd  and  subtracted  quantities  are  proportional  to 
the  surface  areas  multiplied  by  the  change  in  eleva¬ 
tion.  The  device  is  particularly  applicable  in  new 
locations  which  are  unhampered  by  exis‘ing  improve¬ 
ments,  and  where  the  excavation  quantities  are  large. 
By  requiring  his  assistants  to  plot  a  trace  curve  of 
their  grade  design,  the  supervising  engineer  will  find 
it  easy  to  detect  quickly  any  uneconomical  balances  and 
compute  roughly,  without  recourse  to  the  cross-sections, 
the  probable  saving  which  would  result  from  any  pro¬ 
posed  change. 

Selection  of  the  grade  and  alignment  of  highways 
has  ever  been,  and  always  will  be,  largely  a  matter  of 
.iudgment  developed  by  experience,  rather  than  an  exact 
mathematical  .science.  This  is  evident  because  no 
formula  can  adequately  represent  the  ground  .surface; 
also,  the  governing  factors  in  determining  grade  and 
alignment  are  not  only  the  economic  haul  and  quantity 
of  earth  to  be  moved,  but  also  involve  the  adjacent 
structures,  trees,  fences  and  roads,  together  with  the 
maximum  grades  permissible  in  each  direction,  the 
drainage — and  last,  but  not  least,  the  aesthetic  features. 
For  example,  wide  shoulders,  shallow  ditches,  fairly 
long  grades  with  decided  breaks,  large  vertical  curves 
and  a  winding  alignment  will  make  a  road  attractive 
hut  not  necessarily  economical. 

There  are  cases,  however,  where  a  road  is  to  be  built 
over  rough  country  where  no  previous  roads  existed  and 
where  many  of  the  factors  mentioned  above  are  either 
nonexistent  or  at  least  unimportant.  After  the 
maximum  grade  has  been  established  on  such  roads, 
the  principal  factors  affecting  the  design  of  the  grade 
and  alignment  are  reduced  to  two  classes — the  aesthetic 
and  the  economic.  If  the  earthwork  is  comparatively 
heavy,  which  is  often  the  case  on  roads  of  this  type,  a 
thorough  study  is  warranted,  to  determine  minimum 
hauls  and  excavation.  The  former  may  easily  be  deter¬ 
mined  by  means  of  the  mass  diagram,  but  the  latter. 


while  .seldom  neglected  entirely,  does  not  receive  the 
attention  it  deserves. 

The  trace  curve  may  be  defined  as  follows: 

If  upon  the  plan  of  a  road  in  side-hill  cut  the  traces 
formed  by  the  intersection  of  the  side  slopes  with  the 
original  surface  were  drawn,  also  the  line  of  zero  cut 
and  fill;  then  if  the  zero  cut-and-fill  line  were  rectified 
and  the  above-mentioned  traces  were  modified  .so  as  to 
bear  the  same  relation  to  the  rectified  line  that  they 
bore  to  it  before  rectification,  the  result  would  be  a 
trace  curve.  If  the  zero  cut-and-fill  line  happened  to 
be  straight,  originally,  then  the  traces  of  the  side 
slopes  would  be  trace  curves  and  no  modification  would 
be  necessary. 

The  trace  curve  is  made  by  plotting  center-line 
stations  as  abscissas  and  widths  of  cuts  and  fills  0/ 
corresponding  sections  as  ordinates.  The  cut  widths 
are  plotted  above  the  datum  line  and  the  fills  below, 
resulting  in  two  curves — one  normally  above  and  the 
other  normally  below  the  datum  line. 

In  the  case  of  through  cuts,  the  fill  is  assumed  to 
be  negative  (i.e.,  plotted  above  the  datum  line)  and 
equal  in  amount  to  the  width  of  the  cut  minus  the 
width  which  the  cut  would  have  if  the  grade  were 
raised  until  the  first  iota  of  fill  were  introduced.  In 
the  case  of  through  fills,  the  cut  is  assumed  to  be 
negative  (i.e.,  plotted  below  the  datum  line)  and  equal 
in  amount  to  the  width  of  the  fill  minus  the  width 
which  the  fill  would  have  if  the  grade  were  dropped 
until  the  first  iota  of  cut  were  introduced.  This  may 
seem  somewhat  complicated,  but,  as  a  matter  of  fact, 
it  is  quite  simple  and  takes  but  a  moment  to  apply. 

The  following  figures  illustrate  the  matter: 

In  Fig.  1,  X  is  the  width  of  cut  to  be  plotted  above 
the  datum  line,  and  y  is  the  width  of  fill  to  be  plotted 
below.  In  Fig.  2,  the  .section  is  assumed  to  be  in 
through  fill  as  shown  by  ABCD.  Then  y  is  the  width 
of  fill  and  is  plotted  below  the  datum  line.  To  obtain 
the  negative  width  of  cut.  drop  the  templet  until  cut 
is  just  about  to  be  introduced  at  C',  as  shown  by  A'B'C'. 
Then  y  —  z  is  the  negative  cut  and  is  al.so  plotted 
below  the  datum  line.  In  Fig.  3,  x  is  the  positive  cut 
to  be  plotted  above  the  datum  line  and  x  —  z  is  the 
negative  fill  to  be  plotted  above  the  datum  line. 

The  meaning  of  these  negative  ordinates  becomes 
apparent  at  rf  glance.  By  raising  the  grade  of  the 
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road  shown  in  Fig.  1,  the  decrea.se  in  the  value  of  x 
roughly  equals  the  increase  in  the  value  of  y,  until 
the  condition  is  reached  as  shown  at  A'B'C',  where  the 
value  of  X  is  reduced  to  zero.  Assuming,  however,  that 
the  same  relation  continues  to  exist  between  x  and  y 
as  the  grade  is  raised  further,  the  value  of  x  for  the 
position  ABCD  is  negative  and  equal  to  y  —  z.  In 
like  manner,  when  the  grade  is  dropped  it  may  be 
shown  that  the  negative  value  of  the  fill  width  designated 
by  y  will  be  x  —  z. 

Meaning  of  the  Trace  Curve 

Primarily,  the  object  of  the  trace  curve  is  to 
determine  the  highway  profile  requiring  the  minimum 
(juantity  of  excavation.  It  does  not  take  the  place  of 
the  profile  nor  the  usual  method  of  balancing  cuts  and 
fills,  but  simply  furnishes  the  criterion  as  to  whether 
the  particular  arrangement  of  cuts  and  fills  in  question 
(assumed  to  be  balanced)  gives  the  minimum  quantity 
of  excavation  possible  under  the  circumstances.  For 
example,  a.ssume  two  adjacent  stretches  of  highway,  A 
and  B,  each  a  few  hundred  feet  long,  which  have  been 
grouped  together  to  form  a  balance.  Let 

b  =  balance  ratio; 

C  =  total  cut; 

F  =  total  fill. 

Then 


Now  assume  that  the  grade  is  raised  a  small  amount 
over  the  section  A  and  lowered  a  small  amount  over 
the  .section  B,  the  latter  change  being  so  related  to  the 
former  that  the  balance  ratio  b  is  preserved.  Let 

c,  =  cut  eliminated  by  raising  the  grade  in  A; 
c,  =  cut  introduced  by  lowering  grade  in  B; 
n,  =  ratio  of  fill  introduced  to  cut  eliminated  in  A; 
n,  =  ratio  of  fill  eliminated  to  cut  introduced  in  B. 
So  that 

=  fill  introduced  in  A; 
c,n,  =  fill  eliminated  in  B. 

Then 

r,  —  c-.  ~  net  saving  in  cut ; 
f,«,  —  c,w,  =  net  .saving  in  fill. 

Rut  if  the  balance  ratio  is  preserved  after  as  before 
the  change 

r,  —  e,  —  b(r.fK  —  c,n,)  (1) 

Now  let 

A-  —  n.  —  M, 
or 

=  A-  -f-  n,* 

Substituting  in  (1) 
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amall  amount  v,  the  increase  in  fill  will  be  ry  j.nd 
the  decrease  in  cut  will  be  vx.  Therefore, 


i.e.,  n  equals  the  ratio  of  width  of  fill  to  width  of  cut 

The  method  of  using  the  trace  curve  should  now  br 
apparent. 

Method  of  Applying  Trace  Curve 

The  road  is  first  balanced  roughly,  using  the  proi'ilo 
and  cross-sections  in  the  usual  way.  The  trace  curve 
is  then  drawn,  showing  the  widths  of  cut  and  fill  plotted 
to  any  convenient  scale  vertically  and  the  stations  hori¬ 
zontally.  The  positive  cuts  are  plotted  above  the  / 
axis,  the  negative  ones  below  and  the  fills  vice  versi, 
as  described  above. 

Wherever  the  area  included  between  the  cut-and-fill 
lines  drops  below  the  x  axis,  the  grade,  if  possible, 
should  be  lowered  and  then  raised  somewhere  else  w’here 
the  reverse  condition  holds;  for  n  for  the  grade  being 
lowered  is  higher  than  n  for  the  grade  being  raised, 
and  P,  —  n,  =  k  is  positive.  Also,  in  general,  wher¬ 
ever  two  adjacent  stretches  can  be  found  where  the 
values  of  n  differ,  the  grade  corresponding  to  the  higher 
n  should  be  lowered  and  the  other  raised  to  preserve 
the  balance. 

A  few  illustrations  will  serve  to  make  the  above  mure 
clear.  First,  assume  perfectly  level  ground,  trans- 
ver.sely,  and  a  profile  as  shown  in  Fig.  4.  The  road 
has  been  balanced  between  A  and  C.  It  will  at  once 
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c.  —  c  —  h{r  k  -f  —  r,»,) 

=  bkc,  —  ■ —  c,) 

(r,  —  rj(l  -|-  bp,)  =  bkc,.  (2) 

From  (2)  we  see  that  the  saving  in  excavation  is 
positive  if  A*  is  positive,  and  it  is  negative  (i.e..  the 
change  represents  an  increa.se  in  excavation)  if  k  is 
negative.  If  k  is  positive  then  (n,  —  n,)  is  positive 
or  n,  is  greater  than  n,.  Now,  it  may  be  easily  shown 
that  the  values  of  n  for  small  changes  in  grade  are 
equal  to  the  ratio  of  widths  of  fill  to  widths  of  cut. 
Thus,  referring  to  Fig.  1,  if  the  section  is  raised  a 


be  apparent  from  the  profile  that  the  grade  as  designed 
is  uneconomical  and  should,  if  other  conditions  permit, 
be  revised.  If  AB  is  alreadj'  a  maximum  grade,  it 
should  be  dropped  bodily,  thus  eliminating  a  .urge 
amount  of  fill  at  A  and  introducing  a  smaller  amount  of 
cut  at  B,  To  restore  the  balance  BC  may  now  be 
rai.sed,  which  will  reduce  the  cut  greatly  at  C,  although 
introducing  a  small  amount  of  fill  at  D. 

Better  yet,  it  may  be  possible  to  hold  the  B  end  of 
grade  BC  and  raise  the  C  end,  thereby  eliminating 
cut  to  even  greater  advantage.  This  is  shown  alsc 


bv  the  trace  curve  (Fig.  4).  The  uneconomical  fill  in  this  case  about  11.  A  study  of  this  trace  curce 

’  .ihown  at  A  by  the  fact  that  the  area  between  the  will  reveal  the  following  characteristics: 

cut-and-fill  line  is  below  the  ar  axis,  and  the  uneconomical  1.  Both  the  cut-and-fill  curves  follow  the  surfa.'e 

cut  i."^  likewise  apparent  at  C  because  this  area  is  here  profile  in  a  general  way. 

well  above  the  x  axis.  In  case  the  ground  is  level  2.  Through  cuts  occur  when  both  the  cut-and-fill  tra*''’ 

transversely  (as  a.s.sumed  above),  it  is  very  evident  that  curves  lie  above  the  x  axis,  as  at  A.  Through  fills 
the  trace  curve  is  superfluous.  Here  the  profile  is  all  occur  when  both  curves  lie  helmv  the  x  axis,  as  at  B. 
th,"t  is  necessary  for  economical  balance.  If,  however.  When  the  x  axis  lies  between  tne  curves  the  section 
the  ground  sloped  transversely  and  with  varying  pitches  is  partly  in  cut  and  partly  in  fill,  as  at  C. 

in  amount  and  direction  between  A  and  C,  then  the  3.  The  distance  between  the  curv’es  at  any  point  is 
profile  would  be  of  little  or  no  use  for  this  purpo.se.  and  a  measure  of  the  average  tran.sverse  srope  of  ‘he  ground 
the  trace  cur\’e  alone  would  serve  as  the  criterion  for  at  the  corre.sponding  section.  Thus,  the  transverse 

slope  at  D  is  much  steeper  than  at  A.  B,  or  C. 

;  the  4.  When  in  through  cut  the  distance  between  the  cut 
trade  curve  and  the  x  axis  at  any  point  is  a  measure  of  the 

^  total  width  of  the  corre.sponding  cross-section,  for 

example,  rA.  When  in  through  fill  the  distance  between 
the  fill  curve  and  the  x  axis  is  the  measure  of  the  total 
W’idth  of  the  corresponding  cross-section,  for  example, 
mB.  When  the  .section  is  partly  in  cut  and  partly  in 
fill,  the  measure  of  the  width  of  section  is  the  'distance 
between  the  cut-and-fiii  curves,  for  example,  r//. 

5.  The  area  included  between  the  r  axis  and  that 
portion  of  the  cut  curve  lying  above  the  x  axis  is  th< 
measure  of  the  amount  of  cut  obtained  by  lowering  (the 
grade  uniformly  a  .small  unit  amount.  Thus,  if  this 
area  =  .)!  and  the  grade  is  lowered  a  small  amount  n 
Mess  than  1  ft.),  then  the  amount  of  cut  obtained  by 
such  low’ering  —  Mn.  Similarly,  the  amount  of  fill 
introduced  by  raising  the  orrade  uniformly  a  small 
amount  q  is  measured  by  Pq  where  P  =  the  arec;  be¬ 
tween  the  X  axis  and  the  fill  curve  lying  below  the  x 
axis. 

The  value  of  M  or  P  may  be  obtained  by  the  plani- 
meter,  or  a  transparent  straight-edge  may  be  laid 
at  A  parallel  to  the  x  axis  and  at  such  a  distance  from  it 
level,  that  the  areas  included  between  the  straight-edge  and 
lance  the  curve  will  be  about  equally  distributed  above  and 
^rade  below  the  straight-edge.  This  can  be  done  by  eye,  in- 
i  and  volving  an  error  of  less  than  1  ft.  It  gives  the  average 
2,  the  ordinate  of  the  curve,  which,  when  multiplied  by  the 
station  interval  under  consideration,  gives  the  required 
ve  of  area.  The  latter  method  is  preferred.  It  is  accurate 
I  cuts  enough  and  much  quicker.  In  either  case,  all  negative 
med;  cuts  and  fills  are  taken  as  zero.  Thus  ee',  gg',  kk' 

show  graphically  the  average 

(width  of  cut  .sections  over 
the  grades  — 4.6''f ,  — 0..36''^ 
and  »-4.8'^f,  respectively. 
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Kn>m  the  at)Ove  .statements  it  is  evident  that  the 
trace  curve  not  only  indicates  the  efliciency  of  balance, 
but  also  afTorils  a  roujrh  means  of  rebalancing;  a  road 
wherever  the  curve  indicates  the  need  of  so  doiii^; 
and  it  Kives  the  approximate  yardatfo  to  be  saved  there¬ 
by,  without  reference  to  the  cross-seidions. 

Afft.ICATION  OF  MKTHOD  TO  AN  ACTUAL  CASE 

T*'e  trace  curve  shown  in  Fij;.  f>  indicates  a  fairly 
satisfactory  arranprement  of  jrrade,  and  the  road  is  now 
teinpr  built  on  this  desipfn.  It  may  be  used,  however,  to 
illustrate  the  method  of  pna-edure  in  case  the  curve  in¬ 
dicated  the  need  of  rebalancinK. 

Ky  usinj;  the  transparent  straiRht-edpre,  as  de.scribed 
above,  the  lines  ee',  IT',  kk'i  hh',  kk'  and  11'  were  ob¬ 
tained,  showing  the  following  approximate  averape 
widths  of  cut  and  fill  over  the  lengths  of  the  various 
proposed  grades: 


1  ruiii 

To 

Propu6f»I 

A»ira«* 

W„ltl. 

Avi-raai 

Width 

Sint  lull 

StntiiiD 

( irnilr 

of  l.'ut 

of  Kill 

66  t  SI 

t>i+bS 

4  6  VI 

19 

22 

60  6K 

76  HI 

0  16'T 

21 

12 

76-4  1) 

82  -f  14 

4  4  H-", 

21 

19 

Here  the  value  of  w  for  the  — grade  i.s  lower 
than  that  for  the  1  4.8'’^  grade--for  the  former  n  = 
Jj  and  for  the  latter  ti  —  15.  Hence,  for  an  economical 
balance,  the  -  grade  should  lie  raised  and  the 

}  1.8 ''r  grade  lowered  an  amount  sufficient  to  restore 
the  balance.  With  side  slopes  of  1  on  H  and  level 
ground  a  change  of  elevation  of  ()..'>  ft.  will  change  cut 
and  fill  trace  curves  1.5  ft.  each. 

Try,  therefore,  raising  the  — 0..3r>'"^  grade  0.5  ft. 
The  calculation  of  the  net  .saving  in  cut  would  then  lie: 

Cut  eliminated  on  the  -  -0.36%  grade  would  equal 
the  product  of  the  amount  of  the  raise,  the  average 
width  of  cut  and  the  length  of  the  section  raised,  or 
0.5  X  23  X  745  =  8568  cu.ft.  (1) 

Likewise,  the  fill  introduced  would  equal 

0.5  X  12  X  745  ^  4470  cu.ft.  (2) 

In  order  to  restore  the  balance  ratio  of  1.25,  the 
I  4.8%  grade  must  now  be  .lowered  to  introduce  cut 
equivalent  to 

8568  f  (1.25  X  4470)  ^  14,155  cu.ft. 

Lowering  this  grade  0.5  ft.  will  introduce  cut  equal 
to 

0.5  X  21  X  <»21  ^  6.520  cu.ft.  (3) 

and  eliminate  fill  equal  to 

0.5  X  111  X  021  TdlOO  cu.ft.  (4) 

or  introduce  equivalent  cut  of 

6520  I  (1.25  X  0000  )  13,805  cu.ft. 

To  introduce  14,155  cu.ft.  of  equivalent  cut,  therefore, 
wer  the  — 4.8 '^r  grade  by 

®-5)  =  «■ 

Substituting  0.51  in  (3)  and  (4)  above,  the  cut 
introduced  is  6651  cu.ft.  and  the  fill  eliminated  is  6018 
cu.ft.,  and,  comparing  with  (1)  and  (2),  a  net  saving 
in  cut  of  1917  cu.ft.  and  in  fill  of  1548  cu.ft.  is  obtained. 

If  preferred,  the  following  formula  may  be  used  in¬ 
stead  of  the  above  method.  It  may  be  easily  derived 
by  substituting  the  proper  symbols  in  the  analysis  and 
applying  numerical  values  for  the  above  case. 


where 

S  =  net  saving  in  cut  (cu.ft.)  ; 

X  =  amount  first  grade  is  raised  (ft.)  r=  n..5. 

1,  =  length  of  first  grade  (ft.)  ~  745; 

c,  =  average  width  of  cut  over  first  g.ado  (ft  i 
=  23; 

/,  =  average  width  of  fill  over  first  grade  ( ft  i 
=  12; 

c,  =  avc.-..ge  width  of  cut  over  second  grade  (ft  i 
—  21; 

/,  =  average  width  of  fill  over  second  grade  ( ft  ) 
•=  19; 

b  =  balance  ratio  =  1.25; 

giving  S  =  1926  cu.ft.,  which  checks  substantially  with 
the  other  method.  The  total  excavation  for  this  balance 
happens  to  be  115,284  cu.ft.  and  the  embankment  9U,6%, 
So  the  maximum  possible  saving  is  only  about  1*', . 
and  it  would  hardly  pay  to  make  the  revision. 

Thoughts  on  the  Engineer’s  Relation 
To  the  Community 

H’.  n.  Fiileij,  prefiidenf  and  former  chief  enphuiy 
of  the  Chirapo  <(•  North  Western  R.  R.,  and  president 
of  the  American  Assoriation  of  Knyineers,  spoke  in- 
formallp  to  an  open  meeting  of  engineers  at  Nem  York 
Feb.  to.  Ranging  over  the  whole  field  of  professional 
gnestions,  he  spoke  of  fniblic  service,  of  the  engineer's 
backwardness  in  taking  up  his  responsibilities  tt>  the 
comm  unity,  of  progressing  through  association,  of  tin 
need  for  working  upward  from  the  bottom  rather  than 
down  from  the  top  in  welding  together  the  engineerinij 
profession,  and  of  establishing  the  engineer  on  a  reeoij- 
nized  plane.  Random  ertraets  from  the  address  an 
printed  here  as  separate  ftaragraphs.  They  add  to  tlo 
.stock  of  thought  on  the  development  of  the  engineering 
profession. — EDITOR. 

HERE  is  probably  no  profession  of  trained  and  ed¬ 
ucated  men  that  has  had  such  a  rapid  development 
and  expansion  as  the  engineer’.s.  Our  technical  sch(M)l.s 
are  now  turning  out  engineers  in  shoals,  almost,  and  I 
am  afraid  that  as  a  profession  they  have  hardly  found 
themselves  yet.  They  have  lacked  .something  in  or¬ 
ganization. 

I  have  been  quite  surprised  in  looking  up  statistics 
to  find,  of  the  great  number  of  engineers  in  the  United 
States,  how  few  of  them  belong  to  any  engineering  or¬ 
ganization.  It  is  really  deplorable,  because  they  need 
a.ssociation.  Take  the  vast  body  of  young  men  coming 
out  every  year;  they  need  encouragement,  they  need 
help.  They  must  not  think  that  the  engineers  after 
they  attain  some  prominence  in  their  profession  forget 
the  coming  man,  and  the  young  man,  and  the  man  who 
has  not  yet  made  himself  felt. 

Strangers  Among  Their  Fellow  Men 

Although  we  have  so  many  engineers — and  the  num¬ 
ber  is  growing  constantly — yet  they  are  very  little 
knowm  among  their  fellow  men.  They  have  always  been 
the  silent  workers.  They  have  not  been  very  good  ad 


K  N  G  I  N  E  E  R  I  N  G  N  E  W  S  -  R  E  C  ()  R  1) 


Fefiruary  20,  1919 


36r> 


verti'i  rs.  But  a  certain  amount  of  advertisir^^  never 
nurt  anyhfHiy.  In  the  earlier  years  we  suffered  from 
the  belief  of  the  older  professions  that  advertisinj?  is  un¬ 
ethical,  but  1  think  the  engineer  has  outgrown  that.  A 
certain  amount  of  advertising  is  good  for  the  engineer, 
jtockI  for  the  community,  and  won’t  hurt  him  one  hit. 

The  only  thing  is,  we  need  some  better  way  of  defin¬ 
ing  an  engineer.  He  has  apparently  no  legal  .standing  at 
all.  Any  one  can  hang  out  a  shingle  and  practice  en¬ 
gineering.  That  belief  is  wrong,  and  something  should 
he  done  to  correct  it.  There  should  be  some  way  to  de¬ 
fine  an  engineer  and  .some  way  to  establish  the  fact  that 
he  is  competent  to  practice  his  profe.ssion.  The  com¬ 
munity  needs  it,  and  it  is  the  duty  of  every  engineer  to 
give  consideration  to  that  fact. 

Licensing  on  Broad  Linf» 

It  is  a  que.stion  in  my  own  mind  just  what  sort  of  li¬ 
cense  law  engineers  should  have.  1  believe  that  they 
should  be  licensed  not  as  specialists  but  on  a  broad 
ground,  as  in  the  medical  profe.ssion  or  the  legal  pro¬ 
fession.  When  a  man  pa.s.ses  a  bar  examination  he 
doesn’t  pass  it  as  an  expert  in  corporation  law  or  in 
criminal  law;  he  pa.s.ses  it  as  a  lawyer,  having  received 
the  nece.s.sary  fundamental  training  .so  that  he  can  spe¬ 
cialize  afterward.  It  is  the  same  way  in  medicine.  When 
a  man  receives  his  diploma  it  does  not  say  that  he  is 
an  expert  on  the  eye,  ear  and  nose,  or  any  other  part  of 
the  human  anatomy;  it  simply  says  that  he  has  re¬ 
ceived  the  training  and  pursued  the  necessary  studie.s 
to  fit  him  to  practice  medicine,  and  he  can  afterward 
specialize  in  any  branch  that  he  chooses.  It  is  a  (jnes- 
tion  with  me  whether  engineers  should  not  also  be  li¬ 
censed  on  broad  lines  rather  than  on  the  narrow  lines 
of  any  specialty. 

Local  Problems  Before  FInc.ineers 

We  have  a  deplorable  condition  all  over  the  United 
States,  as  far  as  engineers  are  concerned.  We  have  it 
in  the  West  and  we  have  it  in  the  City  of  Chicago.  No 
doubt  you  have  it  here  in  New  York.  My  attention  not 
long  ago  was  called  to  a  condition  in  Chicago  in  the 
classified  service  of  the  city,  containing  a  large  number 
of  engineers.  For  twenty  years  they  haven’t  had  an 
increase  in  .salary,  nothing  more  than  the  passage  from 
one  grade  to  another,  with  the  result  that  the  mechanic, 
the  arti.san  and  the  tradesman  that  they  direct  are 
getting  more  than  the  engineer  in  charge  of  the  work. 
That  condition  should  not  exi.st. 

They  have  in  that  city  a  position  of  smoke  inspector. 
The  act  creating  it  says  it  should  he  fille<l  by  a  me¬ 
chanical  engineer;  they  appointed  a  dentist  to  the  job. 
.N’ot  long  ago  they  were  to  appoint  a  mechanical  en¬ 
gineer  in  charge  of  a  municipal  plant;  I  think  it  is  a 
l)lant  costing  about  $2,000,000,  and  the  act  creating  the 
|)osition  in  the  cla.ssified  service  said  it  should  be  a  me¬ 
chanical  engineer’s.  They  held  a  civil-service  examina¬ 
tion  for  it,  but  changed  the  classification  so  that  any  one 
could  take  the  examination,  with  the  result  that  a 
|K)litician  got  the  job,  insead  of  a  mechanical  engineer. 

That  is  all  our  concern.  It  is  the  concern  of  every 
engineer,  and  he  should  wake  up  to  it.  He  should  take 
an  interest  in  his  home  affairs  and  in  his  civic  affairs. 


Tie  should  .see  that  the.se  things  are  run  the  way  they 
should  be,  and  that  positions  which  call  for  technical 
training  and  call  for  engineering  skill  are  filled  by  en¬ 
gineers  and  not  by  politicians. 

Responsibilities  in  the  Labor  Problem 

It  has  always  been  my  hope  that  the  engineer  would 
be  the  man  to  .solve  the  questions  of  capital  and  labor, 
and  successfully  bridge  the  chasm  between  the  two. 
There  isn’t  a  man  who  should  understand  labor  better 
than  the  engineer,  becau.se  labor  is  merely  one  of  the 
tools  he  uses  to  carry  out  his  ideas.  It  is  ju.st  as  neces¬ 
sary  to  him  as  the  slide  rule;  his  plans  and  his  hopes 
and  his  promises  could  not  be  accomplished  unle.ss  he 
employed  labor. 

No  trained,  educated,  professional  man  comes  closer 
to  labor  than  the  engineer.  He  certainly  should  under¬ 
stand  labor  better  than  any  other  man.  1  regret  to  say 
that  apparently  he  does  not. 

In  all  the  work  that  you  handle,  all  the  men  that  you 
direct,  you  should  get  closer  to  them.  You  should  know 
their  hopes  and  their  aspirations  and  their  desires,  be¬ 
cause  they  are  making  up  this  country  ju.st  the  same  as 
you.  1  have  never  in  my  experience  failed  to  find  that 
the  human  touch  meant  more  than  anything  else. 

The  human  touch  and  the  human  feeling — it’s  the 
thing  that’s  going  to  be  nece.s.sary  in  the  new  condition 
that  is  coming  over  society.  It  is  coming.  We  have  got 
to  have  a  better  understanding  with  each  other,  and  of 
each  other  and  our  fellow  man,  whoever  he  may  be.  As 
long  as  he  is  as.sociated  with  us,  and  is  a  part  of  the 
force  that  is  helping  us  to  build  up  the  country,  we 
should  understand  him.  We  should  analyze  him  and  we 
.should  know  him  better  than  we  do. 

The  engineer  .should  really  under.stand  labor,  should 
have  been  the  leader  of  labor,  the  man  whom  they  would 
look  for  advice  and  for  help.  But,  I  must  say  again, 
unfortunately  the  engineer  has  not  been  that  man. 
Whether  he  has  been  afraid  of  himself  or  whatever  the 
rea.son,  he  has  not  established  that  clo.se  relation  with 
the  men  he  was  working  with  or  that  were  working  for 
him  that  he  should  have  established. 

Our  Technical  Societies 

My  connection  with  the  activities  of  technical  co- 
cieties  has  led  me  to  the  conclusion  that,  as  they  are 
organized,  technical  societies  cannot  do  the  things  that 
we  hope  and  wish  to  do,  without  losing  something.  And 
I  believe  that  the  country  needs  technical  societies,  high- 
class,  far  removed  from  all  the  .sordid  things  that  we 
may  have  to  take  up  as  a  busine.ss  organization  of  en¬ 
gineers. 

I  have  no  quarrel  with  any  engineering  organization, 
particularly  any  of  the  technical  organizations  of  en¬ 
gineers.  1  believe  they  fill  a  want  in  the  community. 
1  believe  they  should  continue;  I  believe  they  should  be 
encouraged  to  fulfill  their  destiny.  But  my  experience 
is  that  if  they  are  organized  as  technical  societies  for 
the  advancement  of  certain  purposes  they  are  not  able 
to  accomplish  the  things  that  should  be  accomplished 
for  the  engineer.  And  that  has  been  growing  upon  the 
engineers  of  the  country. 
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Concrete  Material  for  Army  Base  Hauled  by  Motor  Trucks 

Special  Equipment  Utilized  at  South  Brooklyn  Supply  Unit  for  Stevedoring:  and 
Haulaf^e — Truck  Performance  and  Cost  of  Delivery  Analyzed 


STEVEDORING  and  hauling  of  concrete  material  for 
the  South  Brooklyn  Army  supply  base  was  accom¬ 
plished  by  the  use  of  specially  designed  equipment,  work¬ 
ing  in  conjunction  with  motor  trucks.  To  deliver  the 
aggregate  for  250,000  cu.yd.  of  concrete,  concentrated 
in  a  relatively  small  area  and  in  a  limited  time,  re- 
(juired  a  flexible  organiza¬ 
tion  and  a  systematic  lay¬ 
out,  so  that  one  part  of  the 
work  would  not  obstruct 
another.  The  layout  selected 
consisted  of  long  timber 
trestles  to  give  elevation  at 
the  various  dumps,  con¬ 
nected  with  return  drive¬ 
ways  .so  that  the  trucks 
might  work  continuously 
around  the  circuit  without 
interference.  By  this  sys¬ 
tem  the  contractors  were 
onable<l  to  deliver  aggregate 
at  the  work  over  an  average 
haul  of  i  mile  for  a  haulage 
co.st  of  21c.  per  cubic  yard, 
and  at  a  total  unloading 
and  haulage  co.st  of  50c. 

When  indirect  charges,  such 
as  repairs  to  docks,  etc.,  are 
included,  the  total  was 
about  59c.  per  cubic 
yard. 

The  general  dimensions  of  the  warehouses,  together 
with  the  excavation  for  them,  were  described  in  En- 
ginrerittg  Neu's-Record  of  Nov.  28,  1918,  p.  993,  and 
the  design  in  the  issue  of  Feb.  13,  1919,  p.  317.  The 
area  covered  by  warehou.se  A  was  196,000  sq.ft.,  that 
by  warehouse  B,  299,880,  and  that  by  the  general  office 
and  power  house  25,112  sq.ft.  Each  of  the  warehouses 
is  nine  stories  high,  including  the  basement  and  dock- 
floor  levels,  and  the  office  building  has  four  stories.  The 
problem  was  to  deliver  the  nece.ssary  material  in  this 
area  with  the  required  speed  without  causing  congestion 
or  piling  it  so  as  to  obstruct  traffic. 

Two  trestle  runways  about  25  ft.  high  and  similar  in 
design  to  tho.se  used  for  the  construction  of  the  offices 
of  the  VV'ar  and  Navy  Departments  in  Washington,  de- 
.scribed  in  Engineering  News-Record  of  July  4,  1918. 
p.  21,  were  constructed.  They  were  built  with  heavy 
timber  and  strongly  braced,  the  uprights  and  stringers 
lieing  12  x  12  in.  A  track  on  each  side  for  the  motor 
trucks,  separated  by  wooden  curbing,  was  formed  by 
cross-planking  over  two  closely  placed  12  x  12-in. 
stringers.  One  trestle  stretched  along  the  east  side  of 
warehouse  A,  while  the  other  pas.ses  through  a  central 
court  of  warehouse  B,  as  shown  in  one  of  the  views.  A 
smaller  one  was  used  for  office  building  work. 

Four  mixing  stations  were  located  under  each  trestle. 
Those  on  the  warehouse  A  trestle  had  one  11-yd,  mixer 


UNLiOAniNO  ST.^TION.S  ON 
CKMK.N'T  CIU'TKS 


to  each  .station.  Those  on  the  warehouse  B  trestle  n..,! 
two  mixers,  one  for  each  half  of  the  building.  The 
trestles  widened  out  from  10  to  30  ft.  at  the  stations,  ;.s 
shown,  and  were  floored  with  4  x  10-in.  planks  on  edve 
and  .spaced  4i  in.  This  formed  a  grate  under  whuh 
were  the  material  bins  for  stone,  sand,  grits  and  tin¬ 
ders,  as  the  case  might  In*. 
A  view  of  one  of  those 
grates  is  reproduced.  Suffi¬ 
cient  elevation,  .so  that  the 
bins  containing  aggregate 
could  discharge  by  gravity 
into  the  charging  cars  be¬ 
low  and  in  turn  into  the 
mixers,  was  obtained  by 
means  of  the  trestle.  A  ce¬ 
ment  chute  was  provided  at 
the  end  of  each  station, 
down  which  the  cement  in 
bags  was  dumped  by  the 
trucks  to  the  loading  and 
storage  floors.  Two  of  the.se 
chutes  may  be  seen  in  the 
foreground  of  one  of  the  il- 
lu.strations.  The  single 
stations  had  bin  capacity 
for  320  cu.yd.  of  crushed 
stone,  160  cu.yd.  of  sand 
and  160  cu.yd.  of  grits, 
storage  space  for  4000  bbl. 
of  cement  was  provided  on 
the  charging  floor.  Materials  were  delivered  by  barges 
at  docks  which  were  about  A  mile  from  the  northern  end 
of  the  buildings.  It  was  planned  to  have  the  loaded 
trucks  proceed  to  the  southern  end  of  either  trestle,  up 
an  incline  which  was  built  on  a  6%  grade,  pass  along  the 
trestle,  dump  at  the  proper  bin,  and  go  down  the  other  in¬ 
cline,  returning  by  way  of  First  Ave.,  which  lies  between 
the  two  w’arehouses.  This  was  the  general  plan  followed 
out,  although  at  the  start,  on  warehou.se  B,  it  was  neces¬ 
sary  for  the  trucks  both  to  go  and  come  by  way  of 
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First  Ave.,  on  account  of  the  unfinished  condition  of 
the  excavation  at  the  southern  end  of  the  buildiiiK. 
This  caused  some  inconvenience,  niakinK  it  necessary  to 
flajr  trucks  in  and  out.  The  average  round-trip  distance 
was  al)OUt  one  mile. 

In  all  motor-truck  operations,  the  secret  of  efficiency 
is  to  “keep  the  wheels  turninj?,”  and  this  principle  was 


<'I..\.M  DIGGER  TRANSFERRING  STONE  FRO.M  SCOW  TO  TRUCK-LOADING  HIN 

recopnized  in  the  layout  of  the  plant.  Mechanical  un-  worth  while,  to  oh 

loading  and  loading  of  material,  combined  with  the  completion  of  the 

alnio.st  immediate  disappearance  of  the  material  at  the  starting  a  dump  of 

grates — thus  leaving  a  clear  road — made  it  possible  for  building  up  on  a  gi 

the  trucks  to  make  the  round  trip  almost  without  stop.  — - - - 

At  the  docks,  the  barges  containing  concrete  aggre-  tahi.i.;  i-rmcK  ri;K 
gate  were  unloaded  by  two  large  skid  diggers  with  clam-  soi  tm  buookly.n 
shell  buckets  of  about  5-cu.yd.  capacity  and  two  boom  ' 

derricks  with  li-cu.yd.  clams.  The  buckets  dropped 
their  loads  into  storage  bin.s,  as  shown  in  an  illustra-  .Vvoraup  iiaiii,  mnna  trip,  mii.h  . 

'  truck  hnurn .  ... 

(ion.  The  bins  were  kept  constantly  filled,  and  the  Auto  truck  IohUh  tnr*- 

Avrraite  tniw  per  truck  p<  r  hour 

trucks  were  quickly  loaded  by  gravity  as  they  passed  Avcranc  miicR  ik  c  hour 

„  /•  L  •  Cubic  yarilx  iiiovod  OmihI  iiipiiourc).  .  . 

under  the  discharge.  There  were  four  of  these  bins,  Avcranc  hm.i  iht  truck,  cubic  y«r.ii.  or 

each  having  a  capacity  of  20  cu.yd.,  and  the  average 
length  of  time  required  to  load  a  truck  was  about  one  —  - 

minute.  it  out  and  planking 

Cement  in  bags  was  rapidly  unloaded  from  the  boats  trucks  would  back  u 

by  conveyors  designed  and  built  by  the  general  con-  of  the  plank.  By  ( 

tractors.  A  battery  of  these  is  shown  at  work.  By  9000  to  10,000  cu.yc 


these  conveyors  the  110  bags  required  to  make  a  load 
could  be  handled  in  10  min.  A  full  description  of  this 
apparatus,  together  with  a  special  truck  body  which 
was  used  to  some  extent,  appears  on  p.  390. 

Although  concreting  began  .Tune  1  when  the  footings 
were  started,  the  real  rush  commenced  when  the  super¬ 
structure  was  begun  .Inly  3.  From  that  date  to  Sept. 

2(),  when  the  roof  was  com- 
pleted,  183,173  cu.yd.  of  con¬ 
crete  were  p  o  u  r  e  d.  or  an 
average  of  2130  cu.yd.  per 
day.  The  maximum  for  any 
day’s  work  was  l.oOO  cu.yd. 
These  large  yardages  of  con¬ 
crete  recpiired  a  proportionally 
greater  yardage  of  loose  ma¬ 
terial  to  be  transported  by  the 
trucks.  During  the  01  days 
while  the  frames  and  floors  of 
the  buildings  were  going  up, 
an  average  of  000  truck  loads 
of  material  per  10-hour  shift 
unloaded  on  the  warehouse  B 
trestle.  Besides  the  hauling  to 
buildings,  large  quantities  of 
material  were  put  in  storage 
piles  as  insurance  again.st 

rEUCK-LOADlNO  BIN  White  this  requirwl 

rehandling,  it  was  considered 
worth  while,  to  obviate  any  chance  of  delaying  the 
completion  of  the  contract.  Files  were  formed  by 
starting  a  dump  of  the  required  width  and  gradually 
building  up  on  a  grade  of  7  or  8  per  cent.,  smoothing 
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it  out  and  planking  the  surface  as  the  pile  grew.  The. 
trucks  would  back  up  the  grade  and  dump  over  the  end 
of  the  plank.  By  this  means,  a  pile  containing  from 
9000  to  10,000  cu.yd.  of  crushed  atone  was  kept  stored. 


BATTERY  OF  CO.NTINUOUS-BELT  CONVEYORS  TRA.NSFERRING  CEMENT  FROM  BOAT.S  TO  MOTdR  TRUCKS 
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so  that  when  it  was  needed 
the  material  could  be 
reloaded  by  steam  shovels 
working  upon  the  last  ma¬ 
terial  stored,  which  in  turn 
could  l>e  replaced. 

The  hauling  was  carried 
on  by  subcontract  under  the 
cantonment  form  for  emer¬ 
gency  work.  The  subcontrac¬ 
tor  was  required  to  furnish 
all  hauling  equipment,  labor 
and  supervision.  He  was 
paid  a  rental  for  his  plant 
and  a  commission  not  to  ex¬ 
ceed  a  fixed  sum  on  the  pay¬ 
roll  and  supplies. 

Accurate  costa  were  kept 
for  the  Government  by  the 
general  contractor,  who  also 
kept  close  account  of  the 
performance  of  the  trucks, 
in  trips  per  hour,  average 
load  per  truck,  and  mileage 
covered.  A  record  of  this 
performance  is  shown  in 
Table  I.  Although  the  mile¬ 
age  covered  per  hour  by  the 
trucks  appears  low  when  con¬ 
trasted  with  mileages  cov¬ 
ered  on  the  highway,  this 
may  be  easily  explained  by 
the  impracticability  of  high 
speeds,  the  time  for  loading 
and  unloading,  and  the  de¬ 
lays  due  to  various  causes, 
such  as  train  interference 
where  the  trucks  passed  over 
the  switching  tracks.  The 
average  load  carried  per 
truck  was  4.1  cubic  yards. 

Table  II  gives  the  cost  of 
hauling  and  rehandling  ma¬ 
terials.  These  costs  do  not 
include  the  construction  of 
the  timber  trestles  or  the 
loading  and  unloading  bins, 
which  were  charged  to  con¬ 
crete.  All  other  charges  such 
as  supplies,  field  and  office 
supervision,  and  a  commis¬ 
sion  of  6J  per  cent.,  together 
with  repairs  on  the  plants, 
are  included. 

In  Table  II,  which  shows 
the  unloading  and  hauling 
costs,  the  actual  hauling  cost 
per  cubic  yard  is  shown  to  be 
about  21c.  Taking  the  aver¬ 
age  haul  at  i  mile,  the  cost 
per  ton-mile  would  be  about 
16c.  The  total  cost  of  haul¬ 
ing  and  handling,  including 
all  charges,  would  be  about 
44Jc.  per  ton.  Hauling  ce¬ 


ment  cost  7.4c.  per  barrel,  while  the  total  co.st  for 
dling  and  hauling,  including  all  charges,  was  10(  j ,  ^ 
barrel.  Rehandling  covered  picking  up  material  fi  n 
the  emergency  supply  dumps  and  carrying  it  to  -i:. 
work.  The  cost  of  this  rehandling  was  considera  .iv 
higher  than  was  the  cost  of  the  original  handlin^r 
the  material. 

The  work  is  being  done  by  the  Construction  Division 
of  the  Army.  Brig.  Gen.  R.  C.  Marshall,  Jr.,  is  chiot 
of  the  Con-struction  Division,  Lieut.  Col.  H.  S.  Crocker 
is  constructing  quartermaster,  and  Maj.  George  Per 
rine.  Quartermaster  Corps,  National  Army,  assi.stei 
by  Capt.  J.  VV.  McCathon,  was  directly  in  charge  of 
the  part  of  the  work  described.  The  general  contractor 
is  the  Turner  Construction  Co.,  New  York  City,  of 
which  A.  C.  Tozzer  is  executive  manager,  and  the  sub 
contractor  for  the  hauling  is  Rodgers  &  Haggerty,  of 
New  York  City. 


University  Dean  Urges  Better  Conditions 
for  Railway  Engineers 

Dr.  C.  R.  RICHARDS,  dean  of  the  College  of  F.n- 
gineering  of  the  University  of  Illinois,  has  written 
the  following  letter  to  the  Board  on  Railway  Wages 
and  Working  Conditions  of  the  United  States  Railroad 
Administration : 

I  have  read  with  much  interest  the  astonishing  article 
entitled  “Pay  and  Position  of  Engineers  in  Railway  Serv 
ice,”  by  Charles  Whiting  Baker,  which  appeared  in  Enf/i- 
ueering  News-Kecord  of  Jan.  .30,  1919,  p.  228.  While  I 
have  long  realized  that  the  railroads  of  this  country  offer 
few'  inducements  which  render  the  transportation  service 
a  particularly  attractive  field  for  engineers,  I  had  not  sup¬ 
posed  that  present  conditions  are  as  bad  as  Mr.  Baker’s 
article  indicates. 

Believing  that  the  transportation  interests  of  the  country 
are  fundamental  to  its  growth  and  industrial  prosperity, 
the  University  of  Illinois  has  done  much  to  promote  the 
scientific  study  of  problems  relating  to  both  the  engineer¬ 
ing  and  the  administrative  work  of  the  railroads.  Thus, 
the  College  of  Engineering  offers  specialized  curriculums 
in  railway  civil  engineering,  railway  electrical  engineer¬ 
ing  and  railway  mechanical  engineering,  and  the  College 
of  Commerce  and  Business  Administration  offers  curricu¬ 
lums  in  railway  administration  and  railway  transportation. 
To  coordinate  the  administrative  and  engineering  work,  we 
have  a  School  of  Railway  Engineering  and  Administration. 

In  spite  of  facilities  for  instruction  which  are  not  sur¬ 
passed  anywhere,  very  few  students  are  attracted  into  these 
railw'ay  engineering  and  transportation  courses.  However 
fascinating  this  work  may  be  to  the  average  young  man, 
it  is  generally  recognized  that  the  railroads  of  the  country 
apparently  have  so  little  appreciation  of  technical  and  scien¬ 
tific  training  that  they  are  unwilling  to  pay  to  trained 
experts  salaries  which  are  comparable  with  those  offered 
by  industrial  corporations. 

When  a  young  man  asks  my  advice  regarding  the  oppor¬ 
tunities  for  a  successful  career  in  this  field,  I  feel  obliged 
to  tell  him  what  the  real  conditions  are.  You  cannot  ex¬ 
pect  a  young  man  to  spend  four  years  in  college,  with  a 
more  or  less  indefinite  apprenticeship  thereafter,  to  pre¬ 
pare  himself  for  a  position  in  the  engineering  department 
of  a  railroad  at  a  salary  below  that  of  clerks  and  mechanics 
and  very  much  below  the  salary  paid  to  trainmen.  It  has 
been  my  hope  that  one  of  the  effects  of  Government  control 
would  be  to  improve  the  status  of  trained  experts.  In  my 
opinion  it  is  vastly  important  that  the  railroads  of  the 
country  apply  the  soundest  engineering  and  economic  prin¬ 
ciples  in  the  conduct  of  their  business,  for  I  am  convinced 
that  it  is  only  by  such  means  that  they  will  be  able  to  main¬ 
tain  an  efficiency  which  will  be  satisfactory  to  their  stock¬ 
holders  and  to  the  public. 


pehl  uar>-  20,  1919  _ L  N  C,  1  N  L  E  K  1  N  G 

Material  Prices  Halt  Chicago 
Building  Operations 

Posts  Sl.873,239  Today  to  Erect  a  Building  Costing 
$1,000,000  in  191,5— Wage  Increase 
Only  Partial  Cause 

By  O.  M.  Fox 

BI  ILDING  construction  is  slow  in  recovering  from 
the  depression  caused  by  the  war.  When  the 
fiKhting  stopped  last  November  an  immediate  increase 
in  l)uilding  was  prophesied.  Work  costing  millions 
of  dollars  was  announced  ready  for  contract  as  soon 
a.'!  war  restrictions  were  removed.  Today,  more  than 
three  months  after  release  from  the  stress  of  hostilities, 
there  is  no  building  under  way,  nor  is  any  construction 
announced  for  the  immediate  future,  except  some  few 
improvements  which  are  absolutely  indispensable. 

Analysis  of  the  construction  cost  of  a  hypothetical 
building  at  present  prices,  compared  with  a  similar 
enterprise  carried  out  in  1915,  may  perhaps  set  us  on 
the  track  of  the  correct  answer. 

The  accompanying  tabulation  shows  actual  costs  on 
a  building  which  was  erected  in  Chicago  in  1915,  com¬ 
pared  with  the  costs  of  the  component  parts  thereof  as 
of  today’s  market  prices  and  wages: 


ENGINEERING  NEWS-RECORD 


Aetual 

1913 

Costs 

Ratio 

Estimated 

1919 

C'osts 

Masonry . 

$173,400 

1  52 

$266,608 

Stpel.  material. . . 

100,700 

3. 15 

317,203 

Steel,  i-ri’etion . 

20,100 

1  29 

25,929 

Koundatioiis . 

81,100 

1.34 

124.894 

I'.Ievators  . . 

74,000 

2  00 

148.000 

Carpentry  . 

73,800 

1.86 

137,268 

( )Tnamental  iron  work . 

62,600 

2  20 

137.720 

Heating  and  ventilating . 

62,100 

1.92 

119,232 

1  ireprooting 

47,000 

1  70 

79,900 

Kngini'S  and  generators  . 

41,000 

2  00 

82,000 

I’lumbing,  drainage  .  . 

30,800 

1  54 

47.432 

Hle<’tric  wiring 

29,500 

2.00 

59,000 

Terra  eotta. ...  . 

Various  minor  items,  e  g.,  glazing,  hard- 

26,300 

1  70 

45,050 

ware,  roofing,  painting,  lighting,  ete.. 
trrhitei'ts’  and  engineers’  fees . 

129,200 

1.50 

193,800 

46,200 

89,201 

$1,000,000 

1.87 

$1,873,239 

These  figures  of  ratio  of  1919  costs  and  the  resulting 
estimates  were  arrived  at  in  the  following  manner: 

Mafionry — Each  thousand  dollars  of  expenditure  in 
this  division  of  the  job  is  split  as  follows: 


Brick  ... 

Lime . 

Sand  . 

Skilled  labor . 

t'ummoo  labor.... 


Cr»t  per 
I'nit,  1915 

Amount 

Cost  per 
Unit,  1919 

Amount 

Per  Cent. 
.Advance 

$7  50 

$535  70 

$12  00  M. 

$918.73 

71  5 

1  50  bbl. 

107.20 

1 . 80  bbl. 

128.64 

20  0 

1  35  yd. 

.  75  hr. 

35.70 

2.  to  yd. 

45  41 

27  2 

160.70 

87J  hr. 

193  49 

16  7 

.40  hr. 

160.70 

.  57|  hr. 

230  93 

43.7 

$1000.00 

$1517  20 

51  7 

Foundations — Concrete  caissons  were  placed  under 
the  structure.  The  division  of  expense  on  this  class 
of  work  per  $1000  is  as  follows: 


Item 

Cost  per 
Unit.  1915 

Amount 

Cost  per 
Unit.  1919 

Amount 

Per  Cent. 
.Advance 

(  pnii*nt . 

>anfj  and  gravel.. 

Skillf<l  labor . 

^'omiiion  labor.. . 

$1  02  bbl 
.  1  35  yd 
.  .  65  %. 

.  .40  hr. 

$353  00 
401  00 
115  00 
131  00 

$2  05  bbl 

2  lOyd. 

75  hr. 

571  hr. 

$709  53 
510  07 
132  71 
188  25 

101  0 
27  2 

15  4 

43  7 

$1000.00 

$1540  56 

54  1 

Steel — Steel  was  furnished  on  the  job  in  question  at 
$36.50  a  ton,  f.o.b.  Chicago,  while  current  bids  on  a 
proposed  job  range  from  $110  to  $120,  or  an  average 
advance  of  317  per  cent.  Structural-steel  setters’  wages 
in  1915  were  68c.  and  are  now  87ic.,  an  advance  of 
28.7  per  cent.  As  exact  figures  are  available  for  a 


.separation  of  this  item  into  material  and  erection,  it 
is  so  shown. 

Elevators — In  line  with  all  other  machinery,  ele¬ 
vators  are  costing  approximately  twice  what  they  did 
four  years  ago,  as  are  also  engines  and  generators. 

Carpentry — The  price  of  yellow  pine  in  1915  was  $18. 
against  a  quotation  of  $45  today.  The  local  carpenters’ 
scale  was  65c.,  contrasted  with  80c.  at  present.  Allow¬ 
ing  half  the  cost  under  this  head  to  apply  to  material 
and  half  to  labor,  we  find  the  cost  to  have  advanced 
86.5  per  cent. 

Ornamental  Iron  Work — This  consisted  mainly  of 
iron  and  labor,  in  proportion  of  three  to  one.  With  a 
150%  advance  in  iron,  from  $14  to  $34.75  per  ton, 
and  a  30'‘c  advance  in  iron  setters’  wages,  from  671c. 
to  87ic.  an  hour,  the  increased  cost  of  this  class  of 
work  aggregates  120  per  cent. 

Heating  and  Ventilating — Iron  has  advanced  from 
$14  to  $34.50  a  ton,  or  147 ''r,  and  labor  from  75c.  to 
8Uc.  or  9%.  Allowing  this  cost  to  be  split  60%  mate¬ 
rial  and  40%  labor,  we  find  the  advance  under  this  head 
to  be  92  per  cent. 

Fireproofing — Tile  shows  a  cost  increase  of  lOO^^c 
from  3ic.  to  7c.  per  foot  on  a  given  size,  and  labor  an 
increase  of  9%,  from  75c.  to  81  }c.  About  two-thirds 
of  the  total  cost  of  fireprooling  being  material,  we  find 
the  advance  ’•o  date  Lo  be  69.6  per  cent. 

Plumbing  and  Drainage — Metal  markets  have  ad¬ 
vanced  thus:  Lead  from  $3.80  to  $6,  brass  from  $15 
to  $31,  copper  from  $13  to  $23  and  iron  from  $14  to 
$34.50.  The  plumbers’  .scale  was  75c.  and  is  now  811c. 
Figuring  the  average  metal  advance  to  have  been  100% 
and  the  labor  8^%,  and  figuring  material  at  half  and 
labor  half  of  the  whole,  the  resulting  increase  in  cost 
figures  54.2  per  cent. 

Electric  Wiring — Without  troubling  to  go  into  de¬ 
tailed  figures,  it  is  safe  to  say  that  the  various  lines 
of  conduit  and  flexible  duet  have  advanced  to  21  times 
their  cost  of  four  years  ago.  Copper  wire  has  doubled, 
as  have  also  practically  all  other  elements  of  this  work 
except  labor,  on  which  the  scale  has  advanced  16^c. 
It  is,  therefore,  reasonable  to  assume  that  the  cost  under 
this  head  will  average  double  that  of  the  other  job. 

Terra  Cotta — Although  the  market  in  this  commodity 
is  somewhat  deranged  at  present,  no  actual  quotations 
being  available,  it  is  probably  safe  to  assume  that  the 
increase  in  its  cost  is  very  similar  to  that  of  fireproofing 
and  it  has  been  so  figured. 

Minor  Items — Too  much  space  would  be  consumed 
in  analyzing  all  of  the  lesser  items  of  construction  cost 
in  this  short  exposition.  It  is  .sufficient  to  .say  that 
they  have  been  carefully  studied,  and  that  the  average 
increase  of  50%  as  figured  in  the  table  is  conservative 
in  the  extreme 

Architects’  and  engineers’  fees,  of  course,  increase  in 
exact  proportion  to  the  average  increase  in  the  various 
other  items. 

The  hypothetic  cost  figured  above  has  been  compared 
with  the  actual  costs  on  .several  jobs  of  varying  grades 
which  have  been  recently  put  under  way,  and  are  found 
to  be  remarkably  close  to  the  actual,  the  slight  differ¬ 
ence  being,  in  each  case,  in  the  direction  of  greater 
advance. 

We,  therefore,  arrive  at  the  conclusion  that  a  building 
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•Tinted  today  to  conip«*le  with  th(?  $I,0()(),h(lO  “l)eforo- 
the-war*’  structure  would  ••••st  $  1  or  an  advance 

of  As  the  older  structure  has  to  hrinjt 

an  averanre  rental  of  $2  per  s(|uare  fcsit  in  order  to 
return  from  -14  to  (5'^  on  the  investment,  it  is  apparent 
that  a  rental  of  $2.75  will  he  necessary  in  its  new 
competitor,  and  as  the  obtaining  of  such  a  rental  in 
Chicago  is  obviously  impossible,  therein  .seems  to  be 
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the  reason  why  building  construction  is  not  h. m,, 
undertaken. 

The  particular  subject  of  this  study  happens  to  t,c 
an  ofllce  building,  but  what  is  true  of  a  modern  oil  ,,, 
building  is  ecjually  true  in  the  ca.se  of  a  fattoi\. 
hotel,  an  apartment  or  a  home.  The  pre.sent  (<>  t  ,,f 
buildings  in  all  lines  is  such  as  to  be  practically  p,,, 
hibitive. 


New  York  Barge  Canal’s  First  Operating  Season 

One  Federal  and  Two  Slate  Officials  Report  Independently  oi>  Canal  Operations  Under  Federal  C«»mrol. 
and  (live  Reasons  Why  It  Carried  Less  Freight  l^st  Season  Than  Ever  Before 


ON  AI'RIL  22,  1918,  the  United  States  Railroad 
Admini.stration  cn*ale<l  the  New  Y’ork  Barge  Canal 
.S«*cfion  and  authorized  the  con.st ruction  and  ac(|uisition 
of  etjuipment  for  u.se  on  the  state  system  of  canals 
which,  it  was  expj‘cted,  would  be  opened  complete  f«)r 
the  first  time  some  time  in  May.  The  Kwleral  (lovern- 
ment  did  not  take  over  the  canals  as  a  whole,  as  was 
commonly  believed  at  the  time,  but  it  did  assume  con¬ 
trol  of  rates,  and  purcha.sjsl  and  h'ased  lloating  e<|uin- 
mettt  which  it  proposes!  to  operate.  The  .season  operusl 
May  10  and  clo.sed  Dec.  12,  the  longe.st  since  1007. 
In  spite  of  this  long  season,  the  rwognized  nece.ssity 
for  freight  carriage  and  the  fact  that  the  canal  en¬ 
largement  was  complete,  the  business  done  was  less 
than  in  1017,  which  in  turn  was  the  smallest  in  the 
canal  hi.story. 

The  hi.story  of  the  year  is  now  available  in  throe 
.separate  reports,  one  by  W.  (I.  McAdoo,  •lirector  general 
of  the  Railroad  Admini.stration,  one  by  Frank  M. 
Williams,  state  engineer  of  New  Y’ork,  and  the  third 
by  W.  W.  Wotherspoon,  superintendent  of  public  works 
of  New  York.  Enough  of  the  three  reports  is  given 
here  to  explain  the  conditions  of  the  canal  operation 
and  to  expose  certain  divergencies  of  opinion  between 
the  state  and  Federal  authoritie.s. 

Comparative  statistics  of  freight  carriage  on  the 
completed  Barge  Canal  sy.stem  in  1018  and  the  combiiuHl 
Barge  Canal  and  Erie  Canal  in  1017  are  given  in  one 
of  the  accompanying  tables,  and  total  tonnage  figures 
for  the  pa.st  10  years  in  the  other. 

Rkport  of  the  State  Engineer 

The  State  Engineer  of  New  Y’ork  is  responsible  for 
the  con.struction  of  the  canal.  When  sections  are  com¬ 
plete  he  turns  them  over  for  operation  to  the  Sujwrin- 
tendent  of  Public  Works.  As  an  introduction  to  the 
story  of  the  operation,  therefore,  there  is  given  here  a 
part  of  State  Engineer  Willianis’  report  for  1018: 

In  n>y  report  of  a  year  ago  1  promise*!  that  the  new  canal 
would  Ik*  opened  to  navigation  throughout  its  entire  length 
on  May  15,  I'.MS,  ami  that  it  at  that  time  would  have  lH*en 
constructetl  to  its  full  depth  of  12  ft.  That  promise  was  ful¬ 
filled,  even  in  spite  of  the  fact  that  more  numerous  and 
g.-eater  difficulties  art>.se  to  defeat  the  accomplishment  than 
were  anticipated  when  the  promise  was  made. 

Under  the  authority  conferred  upon  the  President  of  the 
United  States  to  take  over  and  operate  canals  and  their 
floating  equipment,  and  in  accordance  with  the  Federal 
plan  to  assume  control  of  the  transportation  media  of  the 
country,  the  United  States  Railroad  Administration  as¬ 
sumed  control  of  the  canals  in  a  somewhat  limited  manner. 
According  to  our  state  constitution  the  canals  must  remain 


forever  the  property  of  the  sbite.  The  state  has  alway- 
maintained  and  operated  them  and  during  (lovernmetil  con 
trol  it  has  continue*!  to  do  this,  the  same  as  heretofor,'.  I H 
like  its  administration  of  the  railroads,  the  l‘'ed*Tal  (Jov 
ernment  was  not  calhal  upon  to  assume  certain  financial  ol, 
ligations  in  contmetion  with  the  canal.  What  it  did  was  to 
take  over  control,  either  directly  or  indirectly,  of  the  float 
ing  equipment  on  the  canal.  It  ohUtined  control  of  a  laigi 
proportion  of  the  boats  which  had  been  in  use  on  the  canal 
•luring  recent  years,  although  the  whole  number  of  sudi 
available  craft  is  not  large,  ami  it  built  a  few  new  boats, 
which  were  Just  beginning  to  b«‘  delivered  when  the  tiav; 
gation  season  ended. 

However,  the  (Iovernm«*nt  b«*came  more  than  a  mere  trails 
portation  company;  it  st«>od  ready  to  ••ontrol  all  shippiiur 
on  the  canal,  assuming  the  right  under  authority  of  (  on 
gress  to  commandeer  any  and  all  boats  doing  business  on  th*' 
waterway  and  even  to  dirtvt  the  activities  of  those  it  did 
mit  commandeer.  In  fact,  f*)r  some  time  the  impression  was 
general  among  the  independent  boatmen  that  the  (lovern 
meat  would  not  permit  them  to  opiTate  on  the  canal.  Of 
course,  the  (lovernment  had  no  authority  to  grant  or  with 
hold  permission  to  float  a  boat  on  the  canal.  Such  authority 
rested  solely  in  the  Superintendent  of  Public  Works  of  the 
state  and  could  only  be  exercised  by  him.  However,  the 
(iovermnent  could  fix  canal  rates  and  it  proceeded  to  do  so. 
Much  criticism  has  been  aroused  by  this  fixing  of  an  arbi¬ 
trary  rate  for  interstate  traffic  approximately  20'/,  less 
than  the  railroad  rate.  It  is  claimed  that  this  is  not  based 
on  operating  expense  and  that  the  differential  in  favor  of 
the  canal  would  be  much  greater  if  the  rates  could  adjust 
themselves  as  they  had  heretofore.  The  fleet  of  boats  op- 
eraUnl  by  the  (lovernment  was  entirely  inade(|uate,  both  in 
numiHT  and  «limensions,  to  test  the  canal’s  capacity.  The 
new’  boats  which  were  ordered  built  were  not  delivered  in 
time. 

The  canal  was  handicapped  during  the  season  by  much 
misinformation  regarding  its  condition  and  possibilities  for 
use,  which  was  spread  broadcast,  perhaps  without  midicious 
intent,  but  generally  without  any  basis  in  fact.  That  the 
Barge  Canal  should  bt>  completed  to  a  point  which  permitb’d 
its  full  utilization  seemed  l)eyond  the  belief  of  many  who 
had  noted  the  long  years  during  which  it  had  been  under 
construction.  Entirely  new  navigation  conditions  arous«‘d 
the  timidity  of  the  man  accustomed  to  navigation  on  a  shal 
low,  restricted  channel.  His  fears  or  ignorance  often  gav»‘ 
rise  to  false  stories  of  conditions.  The  mere  fact,  however, 
that  there  have  been  brought  through  the  entirt*  line  of  the 
canal  boats  having  a  width  of  not  less  than  20  ft.  ami  draw¬ 
ing  94  ft.  of  water,  as  shown  by  the  reconis  of  the  office  of 
the  Superintendent  of  Public  Works,  should  indicate  that  the 
canal  is,  as  claimed,  in  a  condition  to  accommodate  the  si/.«‘ 
of  floating  equipment  for  which  it  was  designed  and  con¬ 
structed. 

Superintendent  of  Public  Work.s  Wotherspoon’s  com¬ 
ments  on  operation  are  partly  as  follows: 

One  who  studies  the  record  made  during  the  first  season 
of  operation  of  the  improved  waterways  and  analyzes  the 
freight  movement  can  take  no  discouragement  from  the  re¬ 
sults  attained,  in  spite  of  the  fact  that  the  total  tonnagi- 


ivl  riiary  20.  11)19 


K  N  C  I  N  R  K  U  I  N  G  N  K  W  S  -  II  K  C  O  li  I) 


fell  low  the  1917  buHiness  by  i:)7,9riri  tons,  lie  cannot 
f  iil  i  lx-  impresserl  with  the  matiy  imlicationx  of  the  re- 
liahilitation  of  the  canals  as  a  cotnniercial  factor. 

The  fiK’ur<’»  coverinjf  the  past  10  years  of  canal  navigation 
.show  a  steady  annual  decrease,  ainountipK  yearly  to  more 
than  iTi  per  cent.  The  openinjc  of  the  new  waterways,  while 
not  reversinj:  such  proc»*ss,  has  arresU'd  the  decrease  so 
that  the  total  for  1918  is  only  about  9'!  urnler  that  of  the 
previous  year.  Were  it  not  that  extraordinary  conditions 
existed,  due  to  the  war,  it  is  believed  the  1917  tonnatfe  would 
|,ji\e  been  exceeded.  This  statement  is  made  in  view  of 
the  trreat  fallinjr  off  in  items  of  freij^ht  whose  production 
w.i-.  mainly  dependent  on  labor  which  could  not  be  secured 
owintr  to  the  military  draft. 

Another  feature  that  stands  out  prominently  is  the  com¬ 
paratively  small  west-bounil  canal  shipments.  The  decrease 
must  primarily  Ik*  attributed  to  the  disturlMul  commercial 
conditions.  A  lar»re  portion  of  the  industrial  activity  in  the 
canal  territory  was  in  connection  with  what  has  been  termed 
‘‘war  work.”  The  indu.stries  workinjj  on  war  contracts  for 
the  most  part  drew  their  raw  materials  from  Western 
producinjf  centers,  principally  the  iron  and  steel  di.stricts. 
Practically  all  of  the  raw  materials,  therefore,  which  were 
consumed  in  canal  territory  rnoveil  in  an  easterly  direction 
to  the  mills,  and  when  manufactured,  continued  east  to 
seaboard.  In  normal  times  the  markets  of  industries  in  the 
canal  zone  extend  to  the  middle  and  northwest  and  the  How 
of  west-lwund  traffic  is  heavy.  During;  the  past  year  the 
market  or  consumiiur  territory  was  overseas  or  the  military 
camps  adjacent  to  the  Atlantic  seaboard.  Thu  normal  west¬ 
bound  traffic  was  naturally  alfectml.  'Then,  too,  the  dis¬ 
continuance  of  imports  due  to  wartime  conditions  had  its 
effect  on  the  canal  business. 

In  a  study  of  the  record  of  the  total  business  <lone  in 
the  past  five  .s«>asons  the  throutfh  freij^ht  has  averatreil 
27.0' J  of  the  total,  and  the  way  freitfht  72.4 '/c  a  mually. 
For  the  four  years  previous  to  1918  the  total  was  diviiled 
on  averaK»‘S  of  ‘JFi'/t  of  throuj'h  freijjht  and  75'/r  of  way 
freight.  In  1918,  however,  the  through  freight  represented 
nearly  lO'/f  of  the  total,  and  the  way  freijfht  alaiut  00 '/f , 
thus  showing  that  the  lon^-haul  traffic,  which  is  the  most 
desirable  from  the  standpoint  of  revenue  to  the  carrier,  has 
icreatly  increased.  This  aKain  evidences  the  restoration  to 
the  canal  of  a  class  of  commerce  which  is  much  to  be  de¬ 
sired. 

The  falling  off  in  shipments  over  the  Oswego,  Cayuga  and 
.Seneca,  and  Black  River  Canals  was  due  to  the  fact  that  no 
service  was  offered  to  shippers  in  those  territories,  the  Fed¬ 
eral  authorities  confininK  their  o|K>rations  entirely  to  the 
main  or  Krie  Canal.  In  previous  years  the  Oswejro,  Cayujja 
anil  .Seneca,  and  Black  River  Canals  contributed  approx¬ 
imately  10%  of  the  total  tonnage.  During  the  past 
season  the  percentaife  of  contribution  of  all  three  lateral 
canals  amounted  to  only  .*1.9%  of  the  t^rand  total.  [4.9%, 
uccordinjf  to  figures. — Kditor.] 

On  Apr,  18  formal  announcement  was  made  by  the  Di¬ 
rector  General  of  Railroads  of  his  intentions  to  secure  boat¬ 
ing'  equipment  and  esUtblish  an  operating;  ortranization  to 
utilize  the  state  canals.  A  complete  organization  was  ef- 
fecU'd,  with  headquarters  in  New  York  City,  and  repre¬ 
sentatives  at  various  points  alont;  the  line  of  the  water¬ 
way.  Approximately  200  of  the  old-type  canal  boats  were 
acquired  by  the  Federal  authorities  by  charter.  A  few  tug¬ 
boats  were  purchased  and  a  number  of  others  leased  for 
the  season.  It  was  announced  that  operations  would  be  ex- 
U-nded  to  Erie  Canal  freight  only,  for  the  reason,  I  assume, 
that  the  transportation  business  on  the  Champlain  Canal 
was  well  orKanized,  and  because  the  traffic  movement  in 
which  the  Federal  Government  had  the  jfreatest  interest 
moved  to  the  seaboard  by  way  of  the  Erie  Canal. 

At  the  openinir  of  the  season,  it  became  apparent  that 
the  plans  adopted  included  only  the  transportation  of  bulk 
frcqrht,  particularly  grain  and  grain  products  from  the 
West.  While  recognizing  the  supreme  importance  of  this 
class  of  traffic  and  its  relation  to  the  nation’s  military  pro- 
ifram,  1  believed  that  such  utilization  of  the  New  York 
canals  by  the  national  Government  to  the  exclusion  of 
traffic  produced  and  consumed  by  shippers  located  along  the 
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sUite,  its  citizens  were  entitled  to  the  full  benefit  of  them 
and  to  that  end,  in  addition  to  the  movement  of  Govern¬ 
ment  materials  and  supplies,  some  of  the  boats  under  Fed¬ 
eral  charter  should  Im-  placed  at  the  service  of  industrial 
establishments  having  freight  for  shipment.  The  soundness 
of  these  views  was  recognized  by  the  h'eileral  manager,  and 
early  in  .July  a  fast  freight  carload  and  less-than-carload 
merchandise  service  was  inaugurati‘d,  serving  some  of  the 
larger  cities  along  the  route. 

During  the  first  few  weeks  of  the  season  some  opposition 
<levelo|M‘d  to  what  seemed  to  be  a  monopoly  by  the  Railroad 
.Administration  of  all  Erie  Canal  traffic.  A  conference  with 
shipping  interests  was  calleil  in  the  latter  part  of  June  in 
the  City  of  Albany,  at  which  this  question  and  the  rate  level 
were  discussed.  At  that  time,  the  Federal  manager  formally 
announced  that  there  was  nothing  in  the  Director  General’s 
policy,  as  it  would  be  carried  out,  which  would  prevent  en¬ 
trance  of  freight-carrying  companies  into  the  canal  trans 
portation  fiehl.  The  season  being  well  advanced,  however, 
no  new  companies  made  their  appearance,  and  the  Fed 
eral  Government  continued  to  be  the  only  currier  operating 
on  the  Erie  Canal. 

The  freight  carried  amounted  in  all  to  approximately 
210,000  tons,  or  about  18%  of  the  total  of  all  the  canals,  and 
approximately  .'10%  of  the  F>ie  Canal  tonnage.  It  was  made 
up  of  the  following  items:  Wheat,  salt,  general  merchandise-, 
[laxseed,  flour,  pig  iron,  copper,  coffee,  barley,  oil  meal,  outs 
and  other  commodities. 

Due  credit  should  be-  given  to  the  canal  ope-rations  of  the 
Federal  officials  for  some  excellent  results  obtained,  in  spite 
of  the  fact  that  their  work  progresseil  under  many  handi¬ 
caps,  due  to  the  inadequacy  of  the  available  boating  equip 
ment  and  the  lack  of  suitable  motive  power.  To  this  latter 
cause  may  be  attributed  the  excessive  time  consumed  in 
making  passage  through  the  waU-rwuy  from  Buffalo  to  the 
Hudson  River.  With  proper  equipment  five  or  six  days 
should  be  ample  for  the  trip.  Of  ‘209  grain  cargoes  loaded 
at  Buffalo,  the  fastest  time  recorded  for  passage  to  the  Hud¬ 
son  River  by  the  Federal  boats  was  10  days,  and  the  aver¬ 
age  time  consumed  was  something  over  18  days.  There  is 
a  record  of  barges  having  been  in  transit  much  in  excess  of 
that  numb<>r  of  days.  It  is  true,  perhaps,  that  no  urgent 
need  existed  for  a  speedier  delivery,  but  in  the  interest  of 
the  rehabilitation  of  canal  commerce  it  is  to  be  regretted 
that  effort  was  not  made  to  establish  records  for  trips  which 
would  furnish  a  guide  for  the  carriers  of  the  future. 

The  excessive  time  required  for  the  passage  of  some  of 
the  boats  can  be  attributed  also  to  tbe  disinclination,  and 
in  many  cases  the  positive  refusal,  of  boatmen  to  navigate 
the  canal  by  night.  No  good  reason  existed  for  this  other 
than  the  difficulty  of  obtaining  additional  crews.  An  elabo¬ 
rate  system  of  lights  was  maintained  on  each  side  of  the 
channel  where  necessary,  and  the  navigable  conditions  were 
equal  to  those  existing  on  any  natural  waterway. 

Report  op  the  Railroad  Administration 
The  difficulties  surrounding  opieration  make  up  the 
larger  part  of  Mr.  McAdoo’s  report,  the  greater  part 
of  which  is  given  below: 

Contracts  were  early  let  for  the  construction  of  61  steel 
barges,  160  ft.  long,  21-ft.  beam  and  12-ft.  molded  depth, 
for  service  on  the  Barge  Canal,  at  a  cost  of  $1,697,708,  and 


372 


ENGINEERING  NEWS-RECORD 


TABU’;  SHOWl.NG 

TO.N.N'AGK  CAKIUKI}  O.N 
I.N  I'AST  10  YKARS 

NEW  YGHK  CANALS 

Year 

Day*  Opi  n 

Total  Tonnage 

1909 

.  185 

3,116.536 

1910 

. 185  . 

3,073,412 

1911 

. -.185 

3,097,068 

1912 

185  . 

_  2,606,116 

1913 

.  172  . 

2,602.035 

1914 

.  201  . 

.  .  2,080,850 

1915  . 

.  200  . 

.  ..  1,858,114 

1916 

.  200  . 

.  1,625,050 

1917  .... 

185  . 

1,297,225 

1918 

216 

1,159,270 

for  21  concrete  barges  of  similar  dimensions  for  $458,996. 

(None  of  these  barges  was  delivered  for  the  1918  sea¬ 
son. — Editor.] 

In  addition  to  these  contracts,  five  tugs  w’ere  purchased,  for 
a  total  of  $56,500,  and  three  wooden  barges  were  purchase<l 
on  the  stocks  for  $52,650. 

During  May  the  general  manager  had  under  lease  13 
steamers  and  118  barges;  during  June,  14  steamers  and  140 
barges;  during  July,  14  steamers  and  168  barges;  during 
August,  14  steamers  and  175  barges;  during  September,  14 
steamers  and  180  barges;  during  October,  12  steamers  and 
188  barges;  during  November,  12  steamers  and  180  barges. 
The  average  time  these  vessels  were  under  lease  was  27 
days  per  month.  All  this  equipment  was  of  the  type  that 
had  been  in  use  on  the  New  York  Barge  Canal  for  many 
years,  the  vessels  being  designed  to  draw  not  more  than  8 
ft.  of  water.  The  250-ton  barges  were  chartered  at  $11  per 
day,  including  crews;  the  larger  barges  at  $15  per  day, 
including  crews;  the  steamer  and  push  boat  at  $50  per  day, 
including  crew  but  not  including  fuel  and  oil. 

It  will  be  noted  that  the  fleet  was  gradually  increased 
from  the  opening  of  navigation,  with  the  expectation  that 
in  July  and  August  a  heavy  east-bound  canal  business  in 
grain  would  develop,  as  was  anticipated  by  the  United 
States  Pood  Administration  Grain  Corporation.  As  a  mat¬ 
ter  of  fact  this  grain  was  shipped  by  the  owners  by  rail. 

The  additional  charters  were  not  always  completed  the 
first  day  of  each  month  and  the  record  shows  that  from  May 
10  to  Dec.  1  an  average  of  169  barges  were  in  service.  The 
period  covers  203  days,  so  the  operation  covered  34,307  boat 
days. 

Vessels  of  the  fleet  were  idle  on  account  of  no  cargoes  as 
follows : 


Pay* 

May  1,130 

Juno  905 

July  448 

AiiKuat  . 531 

Soptoinbor  118 

OctolxT  .  192 

Novoinbor  43 

Tot  III  3,367 


The  total  number  of  serviceable  boats  on  the  New  York 
Barge  Canal  is  estimated  at  760.  The  fleet  not  under  Fed¬ 
eral  operation  was  engaged  very  largely  in  short-haul  work, 
while  the  administration  fleet  was  engaged  exclusively  in 
through  service.  The  independently  operated  boat  made  its 
own  transportation  rate. 

At  the  ^ginning  of  operation  by  the  Railroad  Adminis¬ 
tration  it  was  found  by  actual  experience  that  the  minimum 
depth  of  the  canal  did  not  permit  loading  vessels  to  a  draft 
in  excess  of  7  ft.,  and  up  to  the  close  of  navigation  not  more 
than  8J  ft  was  available.  The  terminals  at  Buffalo  and 
New  York  were  not  completed  by  the  state  and  are  not  yet 
completed,  so  that  the  Railroad  Administration  was  re¬ 
quired  to  create  temporary  terminals.  Rochester  is  as  yet 
accessible  only  through  the  old  canal,  and  Syracuse  was  not 
accessible  by  the  new  canal  until  September. 

The  inadequate  equipment,  which  on  account  of  war  condi¬ 
tions  was  all  that  was  obtainable  for  the  past  season,  and 
the  incomplete  state  of  the  canals  and  terminals,  of  course 
made  the  operating  conditions  very  different  from  what 
they  will  be  with  new  equipment  adapted  to  the  nfew  canal 
and  with  the  canal  facilities  completed,  so  that  the  operat¬ 
ing  results  for  the  present  year  are  not  a  measure  of  what 
may  reasonably  be  expected  in  the  future. 

The  movement  of  freight  on  the  New  Y’ork  Barge  Canal 
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by  all  transportation  agencies  this  season  will  approximate 
1,200,000  tons,  about  the  same  volume  as  last  year.  Voni- 
modities  such  as  building  materials,  pulp  wood,  road  laetul'i 
coal  to  Canada,  etc.,  always  constitute  a  considerable  per¬ 
centage  of  the  total  traffic.  The  movement  in  these  items 
decreased  250,000  tons.  This  decrease  may  be  attributed 
directly  to  the  war.  Owing  to  the  shortage  in  Northwe.stern 
grain  crop  of  1917,  it  was  impossible  during  1918  to  obtain 
any  cereal  for  shipment  from  Buffalo  via  the  canal  untd 
late  in  September.  Grain  must  always  be  a  very  large  ton¬ 
nage  factor  on  the  barge  canal,  and  the  crop  shortage  of 
1917  was  a  serious  handicap  to  the  usual  activities  of  r.Us 
Imports  were  almost  entirely  cut  off  at  the  port  of  New 
York  and  the  west-bound  movement  of  freight  on  the  .New 
York  Barge  Canal  has  been  negligible. 

An  effort  was  made  to  stimulate  a  movement  of  coals. 
Manufacturing  enterprises  along  the  waterways  were  so¬ 
licited  to  arrange  for  the  receipt  of  water-borne  coal  at 
their  plants.  Many  receivers  said  they  preferred  delivery 
by  rail.  There  is  practically  no  coal  unloading  equipment 
at  canal  bank,  and  receivers  would  not  purchase  the  neces¬ 
sary  machinery.  It  was,  therefore,  impracticable  to  con¬ 
struct  loading  tipples  without  some  assurance  they  would 
be  of  value. 

Because  of  the  lack  of  suitable  canal  terminals  in  the 
port  of  New  York,  the  barges  were  compelled  to  await 
the  convenience  of  ocean  vessels,  and  as  the  supply  of  ocean 
ships  was  intermittent,  great  delays  were  encountered  in 
discharging  cargoes.  The  lay  time  at  terminals  amounted 
to  1445  days. 

The  average  running  time  between  Buffalo  and  New  York 
was  18  days  towed  by  tugs,  and  13  days  for  vessels  towed 
by  steamers.  The  average  loading  or  unloading  time  was 
five  days.  The  number  of  loaded  boats  dispatched  during 
the  season  follows: 


W4‘stbouod 

Ka»tbouiul 

Total 

May 

14 

17 

31 

June  . 

15 

93 

Ills 

July 

62 

78 

I4n 

.Auguiit 

50 

101 

151 

September  . 

40 

113 

153 

October 

33 

139 

172 

Novenit«  r 

12 

89 

101 

Season  total 

226 

630 

856 

A  packet-freight  service  between  Buffalo  and  Albany  w'as 
established.  Agencies  were  established  in  11  cities.  In  view 
of  the  fact  that  only  small  unserviceable  packet-freight 
ships  were  obtainable,  satisfactory  financial  results  were  not 
expected  or  realized.  The  service  was  maintained  until 
Nov.  1.  Most  of  the  freight  offered  was  extremely  bulky. 

When  navigation  opened  freight  rates  were  established 
all-rail  basis,  both  for  local  New  York  State  traffic  and  for 
interstate  traffic.  The  public  was  adverse  to  using  the  canal 
at  all-rail  rates.  At  the  time  all-rail  rates  were  in  effect 
on  interstate  traffic  on  the  canal,  the  Canada  Atlantic  Line 
was  maintaining  a  differential  under  standard  all-rail  rates 
of  10.8.6.4.4.3  on  the  various  classes  and  commodities.  All¬ 
rail  rates  continued  until  June  25,  1918,  when  on  local 
New  York  State  traffic  a  differential  of  20%  under  all-rail 
rates  was  authorized.  On  interstate  traffic  for  points  beyond 
Buffalo  to  which  we  had  through  rates  a  differential  under 
the  all-rail  rates  of  10.8.6.4.4.3  was  promulgated. 

There  has  been  a  demand  for  a  greater  differential  be 
tween  the  canal  and  the  rail  rates.  In  view  of  the  actual 
cost  of  conducting  the  transportation  on  the  canal  during 
the  past  season,  a  greater  differential  appeared  to  be  un¬ 
justified.  The  question  whether  there  should  be  any  re¬ 
adjustment  of  the  differential  is  receiving  consideration. 

During  the  season  we  have  handled  a  total  of  194,201 
tons  at  total  gross  freight  revenue  of  $522,883.50.  These 
tonnage  and  revenue  figures  will  be  slightly  changed  whe.n 
our  season  is  finally  completed.  This  tonnage  represents  a 
much  larger  proportion  of  the  total  traffic  carried  on  the 
canal  than  would  be  indicated  by  a  comparison  with  the 
total  tons  carried  by  all  transportation  agencies,  because 
a  large  proportion  of  the  Railroad  Administration  business 
is  through  business,  whereas  other  agencies  are  more 
largely  engaged  in  local  traffic,  so  that  the  average  distance 
is  much  greater  on  the  Railroad  Administration  traffic. 


War’s  Influence  on  the  Garbage  Pail 


F.  C.  Bam  MAN 

ConsultliiK  KnKirn’<-i .  \Vnsliiii»;t()’i.  I».  C.  ;  Kornn't  l.v  t’hit  f  of  tin* 
ClHibitKo  riiliz.-itlon  IMvision,  I'nitod  States  FimxI  Adinhiistration 


The  amount  of  garbage  collected  during  litlS  averaged  about  10' ,  less 
than  that  collected  in  1917.  Collections  during  the  summer  months  of 
191S  also  averaged  about  lO'^'c  less  than  for  1917 ;  compared  with  1916,  the 
reduction  was  22i  pfr  cent. 

The  1918  grease  content  of  garbage,  its  richness,  averaged  18' ,  le,ss  than 
in  1917;  compared  ivith  1916,  the  richnes.s  (,f  1918  garbage  showed  a 
reduction  of  about  25  per  cent. 

The  total  volume  of  garbage  grease  recovered  showed  a  reduction  of  28', 
from  1917  recoveries.  .4.s’  1917  recoveries  exceeded  those  of  1916  by  12', , 
the  1918  reduction  was  only  19^, c  less  than  in  1916. 

Changes  to  feeding  during  the  year  totalled  40,  .some  of  the,n  being  cities 
of  over  10,000  population;  changes  to  reduction  totalled  .1. 

The  amount  of  garbage  still  wasted  is  sufficient  to  produce  more  than 
30,000,000  lb.  of  garbage  grease,  60,000  tons  of  fertilizer  tankage  and 
40,000,000  lb.  of  pork. 


mixed  or  combined  collection  prevails  have  reported  their 
respective  communities  producing  so  little  garbage  as  to 
make  segregation  useless.  In  cities  having  separate  col¬ 
lection  of  garbage,  the  authorities,  and  even  the  con¬ 
tractors  for  di.sposal,  claim  as  high  as  50''c  decrea.se  in 
volume.  Investigation  in  such  cases  almost  invariaibly 
di.scloses  a  large  portion  of  the  garbage  finding  some 
other  outlet. 

The  plea  for  conservation  of  paper,  rags,  etc.,  has 
had  a  decided  effect  in  cities  maintaining  a  separate 
collection  of  such  wa.stes.  It  is  reasonable  to  suppo.se 
that  this  same  decrease  has  occurred  probably  in 
all  cities,  and  that  any  great  reduction  with  single  collec¬ 
tion  of  all  wastes  is  made  up  partly  by  lessened  quanti¬ 
ties  of  household  wastes  other  than  garbage.  The  high 
prices  of  byproducts  have  also  encouraged  private  col¬ 
lectors  to  extend  their  operations,  and  there  are  very 
few  cities  which  do  not  report  that  at  least  a  part  of 
their  garbage  is  utilized. 

The  campaign  for  food  conservation  did  not  gain  full 
force  until  late  in  the  summer  of  1917,  and  the  first  year 
of  garbage  collections  under  war  conditions  may  be  said 
to  have  ended  with  April,  1918.  The  year  1916,  while 
po.ssibly  not  normal  becau.se  of  high  prices,  did  not  have 
the  patriotic  stimulus  condemning  wastefulness,  nor 
was  an  organized  effort  made  to  increase  exports  to  the 
allies.  Table  I,  ba.sed  on  data  compiled  by  the  Statisti¬ 
cal  Division  of  the  Food  Administration,  shows  in  part 
that  for  a  number  of  cities,  and  a  combined  population 
of  over  26,000,000,  the  reduction  for  the  year  which 
ended  April,  1918,  over  that  for  the  previous  year,  aver¬ 
ages  10  per  cent.;  the  per  capita  figure  is  17  lb.  ie.ss  than 
for  the  previous  year.  For  June  to  October,  inclusive, 
the  summer  season  when  garbage  production  is  at  a 
maximum,  1917  collections  .show  a  reduction  of  about 
9%  under  1916,  1918  shows  about  10%  less  collected 
than  during  1917,  while  a  comparison  of  the  summer 
.season  of  1918  with  that  of  1916  shows  a  decline  of 
22i%  in  collections. 

The  data  given  in  Table  1  include  reports  from  a 
number  of  cities  known  to  be  using  a  mixed  collection 
system.  It  is  not  known  how  the  garbage  content  of 


From  a  popular  point  of  view,  garbage  might  well  be 
considered  as  a  war-time  discovery;  something  which 
had  no  existence  in  pre-war  times.  While  considerable 
technical  literature  on  the  subject  is  available,  and  engi¬ 
neering  journals  have  devoted  considerable  .space  to  the 
garbage  problem,  the  general  public  seemingly  remained 
in  ignorance  that  such  a  thing  as  garbage  existed: 
probably,  more  correctly  speaking,  the  general  public 
was  exceedingly  indifferent  to  the  subject;  the  word 
was  in  ill  repute  and  the  “garbage  business”  considered 
as  all  but  illicit. 

High  prices,  the  shortage  of  food  and  the  patriotic 
response  to  the  need  of  war-time  conservation  all  com¬ 
bined  to  focus  attention  on  the  garbage  pail,  and 
brought  about  a  remarkable  change  in  the  attitude  with 
which  garbage  was  regarded.  Archaic  “sanitary  regula¬ 
tions”  prohibiting  anything  but  the  burning  of  this 
waste  were  set  aside  almost  over  night;  others  were 
changed  to  eliminate  certain  portions  which  had  pre¬ 
vented  the  utilization  of  the  waste  to  best  advantage; 
the  housewife  recognized  garbage  as  a  necessary  evil, 
and  cut  dov/n  in  every  way  possible  the  material  finding 
its  way  into  the  garbage  pail,  while  cities  having  low 
per  capita  productions  congratulated  themselves.  On 
the  other  hand,  many  fantastical  schemes  for  recovering 
the  values  in  garbage  were  set  forward,  and  a  number 
of  failures  are  to  be  noted  because  of  the  lack  of  ob¬ 
servance  of  even  the  fundamental  principles  underlying 
its  utilization. 

The  housewife  seemingly  decided  to  solve  the  garbage 
problem  once  for  all  by  eliminating  garbage.  She  un- 
que.stionably  cut  down  materially  not  only  the  volume  of 
her  kitchen  and  table  refuse,  but  even  further  reduced 
its  meat  and  fat  content. 

While  elimination  of  garbage  is  undoubtedly  the  ideal 
.solution  of  the  problem  this  waste  represents,  even  the 
best  efforts  of  the  housewife  failed,  and  they  will  con¬ 
tinue  to  fail  until  such  time  as  the  nature  of  our  ordi- 
nar>'  foodstuffs  undergoes  considerable  change.  Great 
reductions  have  been  claimed  by  some  cities;  in  fact, 
claims  of  entire  elimination  for  considerable  communi¬ 
ties  are  not  unknown,  and  any  number  of  cities  where 
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MmIIII. 


S'iiiiiImt  hiuI  I’xpulation  of  Citim 

IUI7  —  - 

Viiiii- 

Ih'I 


THE  AMOUNT  OF  UARBAOK  COI.I.KCTED 
UNITED  STATES 


-Tona  of  Oarbaicr  PolWtoH- 


t'OH  A  NUMBER  OF  THE  IjlRGER  CITIES  oi  i  nj. 


\uiii- 

»H'r 

«2) 


Ittflolt 

(I) 


IVIt 

(bj 


o^ulat 

ion  III 

3 

1  roiii  1 
( 

’opulHtioll  III 

■oi  No.  5 

1917 

to 

1917 

1917 

1918 

1916 

(7) 

(8) 

(9) 

(10) 

.Ihii 

83 

21,302,026 

182,048 

143,841 

Fill 

76 

19,559,589 

l<3.975 

128,327 

NUr  . 

77 

20,243,103 

154,799 

154,486 

Uir.  . 

86 

23.975.056 

171,437 

175,495 

NIav.  . 

72 

21,123,545 

148.1 15 

667 

JllIH*  .. 

..  34 

17,014,273 

82 

22.785.713 

156,060 

143,000 

188.043 

1797^1 

.Illlv... 

59 

21,152.943 

67 

21,132,451 

217,816 

193,357 

198.939 

183,315 

.  69 

21.792.365 

69 

20,276,331 

243,771 

225,927 

192.727 

174,057 

•■v-Iit. 

81 

22,942.009 

72 

22.415,121 

251.009 

225,045 

204.569 

176.959 

on 

83 

22.365,024 

74 

22.764.743 

224.893 

208,742 

198.241 

169.074 

Nov 

82 

22.964.069 

212.296 

190.161 

|>«T 

78 

22,371,922 

190.280 

165.910 

Relative  Amount  C'ol- 
IiTt<>d  durinK  the  first 
year  named,  colleetion 
during  that  last  iiaiiie<l 
Is'ing  taken  as  ■■•lusl 
to  100 

1918 

to 

1917 

01) 

79 
89 
100 
104 
104 


1918 

to 

1916 

(12) 


1916 

03) 


92 

96 

86 

220 

202 

89 

91 

89 

247 

220 

93 

90 

77 

268 

249 

90 

86 

72 

263 

236 

92 

85 

74 

242 

224 

89 

222 

199 

87 

204 

178 

I'er  Capita  I'r.Mtu,  t, 
(lliveii  III  iiouiiils  [H-r  <  u|.. 
year) 

1917  1917 

09)  (15) 

205 
177 
183 
171 
169 
198 
328 
228 
219 
210 


iMIn 
1 16, 
167 
1)0 
im 
176 
17) 
189 
219 
206 
189 
178 


I'otnl  (or  year 
ell, ling  with 
V|>,il 

I  iiIhI  (or  y,-Hi 
,-iHliiig  with 
t  telolHT 


2.609,134  2.388.932 


21.659.473 


2011  IM| 


2.185,469  1.995,063 


91  3 


21.674.872 


1,093,547  996,072 


982,519 


883.176 


91  I 


90  0 


78  5 


249 


Total  (or  isT- 
kmI  June  to 
Oi'tolN'r,  iii- 
elusive  21.053.323 

NOTES  Dm-  to  (allure  to  re<eivi-  reiiorts,  l■villent  errors,  l•te..  tlie  total  liopulatioii  r<'|H>rtilig  has  ehutiged  eaeh  inolith.  Tin-  is’r  eiipita 
iCol  No  1 3»  and  in  the  first  o(  the  two  1-0111111118  heaihil  1917  (Col  No.  14)  have  las-ii  deteriniiied  liy  using  the  popiilatioii  reporting  during  1917  ( 
19l8(Col.No  161  and  ill  the  last  o(  the  two  roluinns  lieude<l  1917  (Col  No  1 5)  an- l>iis<-<l  on  the  poimlation  reporting  iluring  19l8(Coi.  No.  5). 
For  puriMss-s  of  eoinparison  with  annual  tw-r  eapila  prtalurtions,  the  figures  given  in  roluiiins  Nos  13,14,15  '' 

in  pounds  divided  hy  |M>|iulat ion)  multiplied  hy  12. 

The  relative  amounts  giv<'n  in  roliinins  Nos  10  and  1 1  have  iM-enideterniini-d  hy  the 
as  100  is  t, 
hy  the  l9l6populat 


228  218  1',. 
figures  given  (or  |9|i. 
(Col  No.  3) ;  thcss  toi 


and  16  are  the  monthly  la-r  eapita  figiiri-s  (prixluetion 

ve  amounts  giv<  n  in  roliinins  Nos  10  and  1 1  have  Is-en.deterniined  by  the  eipiation— prialiietion  in  last  y,  ar  niini,  il  is  to  prisliietion  in  first  year  nsni>,l 
The  n-lative  amounts  given  in  eoluiiin  No  12  have  Is-eii  .l.-t.rniined  hy  inultiplyiiig  the  1916  prrduet  ion  hv  the  191 8  population  an, I  the  1918  produet  ion 
pulatioii  and  applying  the  almve  e<|untion 


such  mixed  collections  was  obtained,  and  it  is  doubtful, 
from  the  per  capita  fijfures  reported,  whether  any 
attempt  has  been  made  even  to  estimate  the  Karbajfe 
content  of  the  total  material  collected.  The  data  col¬ 
lected  by  the  Statistical  Division  a^ain  emphasize  the 
lack  of  uniformity  in  waste-production  records. 

The  detailed  figures  on  which  Table  I  depend  show  81 
cities  with  reduced  collections.  The  four  showing  the 
greatest  percentage  of  reduction  either  collect  combined 
wastes,  or  the  validity  of  their  records  is  questionable. 
Buffalo,  N.  Y.,  stands  fifth  on  the  list  with  a  reduction 
of  29  per  cent.;  Chicago  is  14th  with  a  25%  reduction; 
Bo.ston  and  Detroit  show  a  12%  reduction.  The  re¬ 
mainder  of  the  larger  cities  show  reductions  of  less  than 
10  per  cent.  Of  the  cities  showing  a  reduction  of  over 
25  per  cent.,  six  collect  garbage  and  their  household 
wastes  combinetl,  or  have  poorly  organized  collection 
systems.  The  remaining  seven  cities  are  believed  to 
have  rea.sonably  accurate  figures,  the  reductions  being 
40,  33,  29  (4  cities)  and  26  per  cent. 

Table  II  .shows  detail  figures,  covering  the  same 
periods  as  Table  I,  for  certain  larger  cities  separately 
collecting  this  garbage.  It  is  rather  significant  that  the 
relative  figure  of  this  table  is  93.1,  denoting  a  reduction 
of  less  than  7^c,  whereas  Table  I  shows  almost  10  per 
cent.  This  seems  to  bear  out  the  idea  that  large  reduc¬ 
tions  reported  are  due  to  decrease  in  wastes  other  than 
garbage. 

Buffalo,  which  had  a  high  percentage  reduction,  is 
omitted.  The  per  capita  figures  for  this  city  show 
93  lb.  for  1916-1917  and  but  66  lb.  for  1917-1918.  It 
is  felt  that  this  per  capita  production  is  so  low  as  to 
indicate  that  a  large  part  of  the  garbage  found  some 
other  outlet  and  was  not  reported  with  the  city  figures, 
('hicago  and  St.  Louis  have  also  been  omitted.  The 
data  for  St.  Louis  show  a  reduction  of  about  ,  13%, 
the  per  capita  figures  being  98  and  85  lb.,  re¬ 


spectively.  Private  collectors  operate  in  St.  Louis  to 
no  inconsiderable  ejctent;  their  operations  increased 
materially  with  the  increase  in  the  price  of  pork,  and 
have  so  reduced  the  amount  of  garbage  handled  at  the 
reduction  plant  as  to  compel  the  operating  company  to 
advise  the  city  of  its  intention  to  close  the  plant. 

The  omitted  data  on  Chicago  are  very  illu.strative  of 
the  danger  of  reliance  on  per  capita  figures.  The  city 
reports  show  a  tonnage  of  124,496  in  1916-1917  and 
93,235  in  1917-18.  On  a  per  capita  basis  this  gives 
100  lb.  and  75  lb.,  respectively.  While  Chicago  has  al¬ 
ways  been  credited  with  having  a  low  per  capita  produc¬ 
tion,  the  figures  used  in  such  cases  have  invariably  been 
based  on  the  amount  of  material  being  collected  by  the 
city.  As  a  matter  of  fact,  these  figures  represent  only 
such  material  as  finds  its  way  to  the  municipal  garbage 


TAI3I.1;  11.  (lARBAOE  COl.l.ECTEl)  DURING  YEAR  ENDING  AlMtIl 
1918,  CGMI’ARED  WITH  COM.EUTIONS  FOR  YE.VR  ENDING 


Popula- 

Rotinilii  Per 
Capitii 
1916-  1917- 

1917-18 
(’nlleet  lolls 
Colnpuieil 

willi  1916-17, 

■  the  Latter 

City 

tloli 

1916  1917 

1917  1918 

1917 

1918  Taken  as  10(1 

Haltitiuire. 

593.000 

37.915 

24.685 

128 

117 

91  5 

HiMiton . 

781.628 

52,650 

46.335 

135 

118 

88  0 

Hri<lKO|><>rt.. . 

172,113 

19,897 

18,166 

231 

211 

91  3 

('iiicinnati. 

416.300 

40,692 

34.103 

195 

164 

83  8 

Clcvi-Uinl . 

674.073 

59.708 

55,466 

177 

164 

92  9 

('lllulllllUH,  G. 

220.000 

20,393 

17,295 

185 

157 

84  8 

Davton. 

155,000 

16.621 

15,677 

214 

202 

94  3 

ili'troil.  . 

750.000 

72,785 

64.270 

194 

172 

88  3 

(■raiui  Kapitln 

140.000 

8.678 

7,359 

124 

105 

84  8 

Ill(ltHim|M»UH. 

271,758 

23,267 

19,929 

171 

147 

85  6 

I.IIK  .Aiik<'I<-».. 

600,000 

51.062 

47,345 

170 

158 

92  7 

Ni-w  Bi>il(or(l 

118,158 

10.162 

8,774 

172 

148 

86  3 

Ni-w  York..  . 

5,377,456 

487.451 

445,237 

182 

166 

91  3 

I’hilwlt-liiliia. 

1,709,518 

101.678 

114,160 

119 

134 

112  3 

I'ittaburgli.. . 

579.090 

73.758 

72.612 

255 

251 

98  4 

RochoBt<>r . 

275.000 

30,782 

25,926 

224 

189 

84  2 

Toledo. 

220.000 

23,971 

22.180 

218 

201 

92  5 

Waohinutoii.. 

400.000 

46,293 

46.732 

232 

234 

100  9 

ToUl . 

13,453,094 

1,177,763 

1,096,251 

175 

163 

93  1 

Total  of  96 
citiea  (from 
Table  No. 
1) . 

26,034,685 

2.609.134 

2.388.932 

200 

183 

90  2 

PeJiruaty  20,  1919 
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plant,  and  practically  no  hotel,  restaurant  or  lunchroom 
Jjarhape  is  included.  Reports  from  private  collectors  in 
Chicago  show  at  least  an  additional  43,000  tons  privately 
reduted  during  the  year  which  ended  last  April.  This 
alone  is  sufficient  to  increase  the  per  capita  figure  from 
T.'j  to  more  than  100  lb.  Even  the.se  figures  do  not  take 
into  account  the  amount  of  garbage  hauled  from  the 
city  and  used  for  hog  feeding,  neither  is  included  such 
garbage  as  is  burned,  an  investigation  of  garbage  collec¬ 
tions  in  Chicago  indicating  that  last  July  a  population 
of  over  300,000  was  disposing  in  privately  owned  incin¬ 
erators  of  its  kitchen  and  table  ref  use. 

Table  III  gives  in  detail  collections  during  1916,  1917 
and  1918  for  New  York,  Chicago,  Detroit,  Columbus 
and  16  of  our  larger  cities  having  .separate  collection  of 
garbage.  The  severe  weather  conditions  of  last  winter 
-how  their  influence  on  the  amount  of  garbage  collected 
and  are  the  cause  of  some  fluctuation  in  per  capita 
figures.  The  surprisingly  low  figure  for  Chicago  in 


a  con.servation  effort  lies  in  the  ri*duction  of  the  grease 
content  of  the  garbage  rather  than  in  its  volume.  Many 
of  our  vegetable  foods  contain  a  considerable  percentage 
of  material  not  at  all  suitable  for  human  consumption 
when  purchased.  This  must  necessarily  find  its  way 
into  the  garbage  pail,  and  a  season  of  cheap  vegetables 
may  increase  garbage  production  even  when  conserva¬ 
tion  has  been  most  carefully  observed. 

The  data  accumulated  for  the  fertilizer  administration 
include  a  very  complete  record  of  garbage  grease  re¬ 
covery  during  .several  years  past.  These  data,  however, 
were  obtained  under  Congressional  authority,  and  de¬ 
tailed  information  cannot  be  made  available.  Such 
restrictions,  however,  do  not  apply  to  totals  of  produc¬ 
tion,  etc.  Table  IV  has  been  made  up  from  this  record 
and  gives  data  for  five  municipal  plants  and  for  all 
plants  handling  garbage,  whether  municipal  or  pri¬ 
vately  owned.  The.se  comprise  about  70  plants,  in 
varying  degrees  of  efficiency. 


T.XHI.i:  III  (’0.\!1‘AUI.S().N’.S  (»K  (i.AKM.UlK  COI.I.KCTKI)  IN  1916.  1917  .\N1)  1918  SKl*.VK.\Ti;i.\  KOU  lOflt  f'l  ril>  AM)  COMItlMl) 

FOH  SIXTKKN  riTIKS 

'r^.tul  <*f  l6  Ijurte*'  I’liH*-, 

- New  York  -  — - ('liiruKti  -  — -  Di  lroit - —  . —  ( 'ohiiiiliiis  —  (('»iiitiiiii'<l  l‘<i|>iiluliii>i, 

(■‘npulalioii,  5,377,454)  (rnpiilHtioii,  2,497,722)  ( l’i>l>ulHtioi)  750,000)  I I’opiiliitioii,  220,000)  13,181.000) 

1916  1917  1918  1916  1917  1918  1916  1917  1918  1916  1917  1918  1916  1917  1918 

|„inmrv  ».I00  32,975  24,935  9.757  7,897  2,388  5,859  5,816  3.947  1,569  I.3ft5  1,058  81,850  63,579 

f.I.iimVy  29,800  26,399  22,350  8,063  5,904  4,347  5,123  4,756  3.734  1,475  1,019  1,062  70.418  59.992 

M„r.li  .  31,980  29.995  29,283  8,585  5,936  6,051  5,549  4,860  4,408  1,502  1,040  1,328  70.627  73, 805 

\„nl  ..  34,600  31,692  33,650  9,310  6,182  6,222  5,735  4,802  4,373  1,566  1,219  1,317  74,861  78,127 

May  45,350  36,602  37,422  1  1,177  2,990  7,434  6,572  5,357  4,888  1,910  1,177  1,389  82.286  86,558 

lum-  .  48.099  44.628  39,800  12,826  8,386  8,374  6,595  5,733  5,809  1,865  1,262  1,212  1  13.796  103,952  89.033 

lulv  .  ..  52,173  49,295  41,550  14,302  11,239  9,503  6,407  6,318  6,319  2,388  1,674  1,356  122,782  11  1,523  98,355 

\uiii-l.  53,368  51,545  41,209  16.093  12.583  10,079  7,032  6.636  6,969  2.690  2,176  1,696  133,314  121,073  106,290 

xpPiiilMT .  48,934  45,903  37,422  14,774  12,142  9,268  7,222  6,786  6,686  2,285  2,123  1,509  127.643  1  15,583  97.418 

Orp.lxr  44,639  42,786  32.835  12,462  1  1,259  8,141  6.635  6,608  7,004  1,900  1,778  1,291  117,382  110,873  92,584 

Nov.n.lHr  39,299  35,551  9,663  8,967  6,882  5,796  6,042  6,328  1,476  1,287  1.236  103,163  92,456  81.008 

!)«?<  iiilx  r .  34,691  28,739  7,280  6,661  6,285  5.907  4,996  1.236  1,052  1,176  92,449  83  980 

Total .  496,033  456, 1 10  «400,456  134,292  100,146  84,974  74,432  68,710  1.65,465  21.862  17,172  15,630  (810,529  1,119.482(1926,749 

l'i:a  CAIMTA  I'ltoDl  (  TIOS.  I3Y  MONTHS 

III  'I'l'rfiiH  i.f  Pi.iiikIh  )H‘r  Cupita  ja-r  A'car 
I  i’riHluctioii  |M'r  I'upitii  |H'r  Kivcii  iiiniitli  multiplii  il  l.y  1 2) 

.lanuary  .  148  147  111  94  76  23  188  186  126  171  149  115  149  ID, 

Kct.ruary .  133  118  99  78  57  42  164  152  119  161  III  116  128  109 

Marcli .  143  134  131  82  57  58  177  156  141  164  113  145  129  1  34 

\pril  155  142  150  89  59  bO  180  154  140  I7I  133  144  136  142 

May .  201  163  167  107  29  71  210  172  156  208  128  151  150  158 

June .  214  199  178  123  80  80  21  1  183  183  204  138  132  208  189  162 

July .  233  220  186  137  108  91  205  202  202  261  183  148  224  203  179 

August .  238  230  184  154  121  96  225  212  223  294  237  185  243  221  194 

s,pt(ialHr .  218  205  167  142  1  17  89  231  217  214  249  232  164  232  210  177 

DrtiitxT .  199  191  146  120  108  78  212  211  224  207  194  141  214  202  168 

Novcmljcr .  175  159  93  86  66  186  193  202  161  140  135  188  168  148 

DiK-cnibcr .  155  128  70  64  60  189  160  135  115  128  168  153 

Average .  185  170  al49  108  80  68  198  183  1.174  199  156  142  r2ll  170  .1154 

REI,ATIVK  AMOI  NTS  OK  CAItH.AOK  COI.I.W TKI ) 
tlial  (if  tile  year  la-f  given  la  iiig  tuki  ii  as  100 

1917  to  1918  to  1918  to  1917  to  1918  to  |9|8t.i  1917  tol9l8l..  1918).,  1917)..  l9|8lo  l9l8to'  l917to  I9l8t(.  1918  l.. 

1916  1917  1916  1916  1917  1916  1916  1917  1916  1916  1917  1916  1916  1917  1916 

January .  100  75  75  81  30  23  99  68  47  87  78  67  78 

libniary .  89  85  75  73  74  54  93  78  73  69  72  85 

March .  94  98  92  69  102  71  88  91  79  69  88  104 

\l>ril .  92  ;06  97  66  101  67  84  91  76  78  84  104 

May .  81  102  82  27  249  82  91  74  62  73  105 

June .  93  89  83  65  100  65  87  101  88  68  96  65  91  86  78 

July .  94  84  80  79  85  66  92  100  92  70  81  57  91  88  80 

\ugiiat  .  96  80  77  78  80  62  94  107  99  81  78  63  91  88  80 

September  .  94  81  76  82  76  63  94  98  93  93  71  66  01  89  76 

October .  91  77  74  90  72  65  100  106  106  93  73  68  94  83  79 

November .  90  93  77  71  104  105  109  87  96  84  89  88  78 

Deicmla-r .  83  92  94  86  85  85  90  95  91 

Average  92  a88  a8l  75  85  63  92  1.95  1.88  78  91  72 

a  Novemb(‘r  and  Deeeiiilwr  eatimsted.  b  December  eatimated.  c  Total  for  M'ven  months  d  Total  for  i  h  v(  n  n  ontl.s 


May,  1917,  is  due  to  labor  trouble  at  the  plant,  it  having 
lieen  necessary  to  dump  a  large  part  of  the  material 
collected  during  that  month. 

For  convenience  in  comparing  with  annual  figures, 
the  monthly  per  capita  figures  in  each  of  the  tables  have 
been  given  in  terms  of  pounds  per  annum.  The  actual 
per  month  production  can  be  obtained  by  dividing  the 
given  figure  by  12. 

It  has  long  been  recognized  that  the  true  measure  of 


It  will  be  noted  from  Table  IV  (see  next  page)  that 
in  both  instances  the  amount  of  garbage  treated  during 
1917  is  greater  than  that  handled  during  either  1916  or 
1918.  The  amount  of  grea.se  recovered  decreased  each 
year  in  the  case  of  the  municipal  plants,  while  the  total 
recovered  by  all  plants  was  greatest  in  1917.  In  spite  of 
this  increase  in  grea.se  recovery,  the  yield  per  ton  of  gar¬ 
bage  was  less  in  1917  than  in  1916,  the  richness  of  the 
garbage  decreasing  each  year.  The  average  recovery*  pei 
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tun  uf  KurliHKt*  fur  all  pluiits  uxtufd.s  Ihu  I't'cuvery  uf  tl*** 
imiiiii'ipul  plant!)  alunn.  Thi«  i.s  duul)tln.ss  otTasioned  l).v 
tin*  fart  that  the  ttital  liKure.s  include  returns  fruin 
plants  handliiiK  unly  the  better  grades  uf  KarhaKe,  plants 
III  which  the  content  runs  as  hitth  as  K  and  10 

per  cent. 

Relatively,  the  K^ea.se  recovery  per  tun,  or  the  richness 
I  f  the  Kxi'hav'e,  shows  a  somewhat  small  ilrup.  Com- 
parintr  1017  with  lltHi  thii  decrease  eipials  lO'i  for  the 


ilAKIIAiiK  Ki:i'l'«'|i;|)  AND  flUiDI'rTS  ItKi'DVDKKD  IN  DHs 

municipal  plants  and  hut  O',  ffir  all  plants.  On  a  two- 
year  basi.s — that  is,  cumpariiiK  lOIS  with  1010  -the 
)lrop  in  richness  is  mure  pronounced,  heinjj  24'^f  and 
20',  respectively. 

For  the  municipal  plants  the  relative  volume  of 
recovered  is  only  10',  less  in  1017  than  in  1010,  as 
against  10',  flecrease  in  richness.  For  all  plants  an 
increa.se  is  not«*d.  On  the  two-year  basis,  1018  comparetl 
with  1010,  the  dtvrea.se  in  volume  rwovered  corresponds 
very  clo.sely  with  the  decrease  in  richness,  beinif  eijual 
(2-1',)  for  municipal  plants,  and  10',',  as  aifainst 
2r>',  in  richness,  for  the  total  of  all  plants. 

'I'he  ftjrures  for  tankage  recovery  show  surprisintr 
variation.  The  ilecrea.se  in  tankage  per  t*)n  of 
shown  for  the  municipal  plants  can  only  be  accounted 
for  by  the  KHfbajre  havintf  a  ttreater  percentaKc  of 
moisture.  This  need  not  necessarily  mean  that  a  wetter 
>;arba>te  is  beiiiK  delivered,  as  an  increase  in  the  per¬ 
centage  of  material  would  naturally  increase  the 

moi.sturt*  content  and  have  the  effect  of  decreasiii)?  the 
tankhtre  yield.  It  will  be  noted  that  the  volume  of 
tankage  rtH«)vered  per  ton  of  trarbatre  is  very  high. 

The  rather  low  averajte  tankage  yield  per  ton  of  tjar- 
baKe  for  all  plants  is  due  to  the  poor  recovery  .systems 
in  effect  at  a  number  of  such  plants,  and  to  the  fact 
that  in  some  in.stances  tankage  was  fed  to  hogs  while 
in  a  wet  state  or  even  pressed  and  u.se<l  as  fuel.  As 


tankage  became  more  valuable  less  wastage  occiirnit, 
and  it  is  to  1m‘  noticed  that  the  recovery  increa.seii  cadi 
year. 

In  comparing  recoveries  during  the  periofls  whuh 
emled  April,  1917,  and  1918,  colltH-tion  data  for  whidi 
are  covered  in  Tables  I  and  II,  the  average  grease  re 
covery  at  five  privately  owned  plants  shows  50  lb.  for  the 
year  which  ended  April,  1917,  and  but  :17  Ib.  for  the  year 
which  ended  April,  1918.  The  reduction  in  richiies- 
eiiuals  Ifi','  and  the  reduction  in  volume  17  per  cent 
For  corresponding  periods  the  average  yield  for  tin 
municipal  plants  at  ('hicago,  ('leveland  and  ('olumlni 
was  62  lb.  for  the  year  which  ended  April,  1917,  and 
•11  Ib.  for  that  which  ended  April,  1918.  This  is  a  re 
duction  in  richness  of  21  per  cent.,  the  correspoinling 
reduction  in  volume  being  .‘1C  per  cent.  The  fact  tliat 
the  richness  in  each  case  is  higher  for  the  municipal 
plants  is  rather  surprising,  each  of  the  five  privatels 
owned  plants  considered  httving  ei|uipment  equal  to  that 
of  the  three  municipal  plants  named.  It  is  believed  that 
this  difference  can  be  accounted  for  by  the  fact  that 
the  municipal  i)lants  in  every  case  actually  weigh  the 
material  received,  while  in  .several  of  the  privately  owned 
plants  which  are  considered  the  material  treated  i.s  esti¬ 
mated. 

A  diagram  shows  the  average  grease  yield  per  ton  of 
garbage  for  three  privately  and  three  municipally  owned 
plants.  It  will  be  noticed  that  in  both  ca.ses  the  curve 
for  1918  begins  well  below  that  for  1917,  and  that  the 
two  gradually  approach  and  finally  cross.  Even  the  last 
points  of  the  1918  curve,  however,  are  considerabls 
below  the  values  for  191(5. 

While  the  curves  of  total  production  for  each  of  the.se 
combinations  of  plants  would  show  a  decided  break 
during  the  poor  w’eather  of  last  January,  it  is  to  he 
noticerl  that  the  January  yield  shows  a  considerable 
increase  over  that  for  December,  1917.  The  cau.se  of 
this  increase  is  probably  due  to  bad  weather,  which 
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interference  with  collectidns  in  the  »l()wn- 
fdwii  tii'trict,  where  richer  KarhaRe  is  produced,  than  in 
the  f'utlyinR  districts. 

(  lii'.cs  coveriiiR  the  monthly  tonnaRe  reduced,  the 
total  toti.s  of  Rrease  recovered,  and  tons  of  fertilizer 
tatik.iye  produced,  are  also  Riven.  (Se<*  diaRram  jit 
tti(.  top  of  the  next  paRe.)  Kach  of  these  curv-es 
propt  rlv  ends  with  November,  for,  while  blanks  coveriiiR 
I)f(t  iiil)er’s  operations  were  sent  out  to  all  plants,  no 
sjii  t  lal  effort  was  made  to  see  that  the.se  were  returne«l, 
and  a  number  are  still  missiiiR.  The  (piantities  handled 
and  produced  at  such  missinR  plants  have  been  e.stimated 
and  December  (piantities  established.  Such  estimated 
(pianfifies  total  ;U),000  tons  of  RarbaRe,  84K  tons  ol 
Rrease  and  IWOO  tons  of  tankaRe. 

The  Reneral  tendency  toward  conservation  in  food, 
fuel,  metals,  paper  and  other  everyday  commodities 
naturally  makes  the  overwhelm! 'ir  tendency  to  utilize 
this  so-called  waste  an  outstandiiiR  feature  of  the  year’s 
chaiiRes  in  RarbaRe  disposal.  Information  received  from 
various  city  oflicials  indicates  that  no  less  than  40  cities 
of  over  10,000  population  have  chaiiRed  from  some  non- 
ulili/ation  method  of  RarbaRe  disposal  to  feediiiR  ot 
swine.  The  combined  population  of  these  40  cities  totals 
over  2.000,000,  and  their  location  raiiRes  from  Cali¬ 
fornia  to  New  York. 

In  almost  every  instance  where  chaiiRes  have  oc¬ 
curred,  disposal  is  (leinR  conducted  under  contract  rather 
than  Ity  municipal  forces.  In  one  or  two  instances, 
municipal  hoR  farms  have  been  e.stablished,  and  in  other 
cases  the  city  has  a  number  of  feeders  hauIiiiR  the 
material  collected,  from  some  convenient  central  point, 
at  a  stiinilated  price  per  ton. 

The  year’s  chaiiRes  from  nonutilization  methods  to 
the  reduction  process  for  recovery  of  Rrease  and  ferti¬ 
lizer  tankaRe  total  three,  with  a  combined  population  of 
about  2r)0,()0().  In  each  instance  the  plant  established  is 
beitiR  operated  as  a  private  enterpri.se. 

ChaiiRes  from  utilization  methods  to  nonutili/.ation 
-(ystems  likewise  number  three,  but  in  two  of  the.si* 
instances  the  present  methcMl  is  due  to  financial  difFi- 
culties,  fire,  etc.,  and  the.se  cities  will  very  shortly  lie 
numbered  amoiiR  those  utiliziiiR. 

The  accompanyinR  Table  V  Rives  a  list  of  cities  report- 
iriR  to  the  Food  Administration  as  haviiiR  chanRed  their 
system  of  RarbaRe  disposal  to  one  of  utilization.  While 
the  reported  returns  are  official,  it  must  be  remembered 
that  the  city  authorities  reportiiiR  have  been  urRed  by 
the  Food  Administration  to  adopt  utilization.  It  is 
conse(|U(Mitly  believed  that  in  a  number  of  instances  only 
a  iiortion  of  the  RarbaRe  actually  produced  is  beiiiR 

I  MU.i;  V  crriKs  ii.wiNd  (■iiA.N(ii:i)  i'uom  .\  no.m  tii.iz.vtion 


METHOD  OK 

GAUHAOK  DI.sIHi.sai. 
OH  A. NOES  TO  KKEDINO 

DIIU.NO 

1916 

AIhiimmIh 

lllWH 

Moinin 

N  V. 

Ohi*oiitn 

S»iiii,  ('nil 

MttMiii  ( 'ity 

\  Cur. 

Wtliiiiiigtoh 

.SHiitn  J(iM* 

Ksiln 

l.i  avenworth 

( >liio 

CimtHM'toh 

MIimiiiiimbIoii 

Ky 

C'oviiitfton 

LiiiiH 

(  Kiro 

l.l  MilHvillr 

( Ire 

INirtliiiiil 

Molinr 

l*c<iri« 

Udck  IkImikI 

Mich 

llolUii.l 

(  tWiNWtO 

i'ciiii. 

.MUniiiii 

(NmU'avillr 

KuaIoii 

Korkfiinl 

Miiiii. 

Mraitinni 

Si>rinBfit'l<l 

NfiiihfaiNilin 

Hah  ... 

Halt  l*ak«*  ( 'ity 

'  inalirn 

MiiM 

Jat'kiMin 

Wia 

l^a 

l.ri||aniip<ir( 
South  ncnii 

Munt., 

(ireai  KalU 

MadiiMH) 

N  V. 

C\»rtland 

N.  Timaaniula 

W  Va... 

Fairmont 

CHANOES  TO  HEOI’CTION 
li.ri  Waynr,  Ind..  Duhuqur,  town,  ItcHdiiiB,  I’n 


utilized.  A  start  has  been  mad(‘,  however,  and  the.si* 
cities  have  committed  themselves  to  a  utilization  method 
of  dispo.sal. 

In  addition  to  the  taiiRible  results  indicated  by  the 
table  just  mentioned,  there  are,  as  further  evidences  of 
proRress  in  RarbaRe  utilization,  certain  developments 
which  should  mean  decreased  RarbaRe  wa.stiiRc  during 
the  comiiiR  year.  Syracuse,  N.  Y.,  and  N(*w  Orleans 
La.,  have  had  RarbaRe  reduction  plants  authorized,  and 
at  Syracu.se  the  plant  is  in  process  of  construction;  San 
Franci.sco,  Cal.,  opened  bids  contemplatiiiR  utilization  on 
.Ian.  20,  one  bid  of  $1.2(J  per  ton  haviiiR  been  obtained; 
WheeliiiR,  W.  Va.,  recently  entered  into  contract  for 
dispo.sal  by  feediiiR:  Norfolk,  Va.,  Newark,  N.  .1.,  and  a 
number  of  other  cities  are  consideniiR  propositions  sub¬ 
mitted  to  them  by  various  corporations  idanniiiR  for 
dispo.sal  by  feediiiR.  In  fact,  a  number  of  the  replies 
beiiiR  received  by  the  Food  Administration  from  cities 
not  utiliziiiR  are  very  apoloRetic  in  tone.  In  a  number 
of  such  cities  it  is  reported  that  the  RarbaRe  produced 
by  hotels  and  larRcr  institutions  is  beiiiR  hauled  away 
by  farmers  who  have  become  interested  in  RarbaRt? 
feediiiR. 

The  amount  of  RarbaRe  still  available  for  utilization 
is  enormous,  and  the  possibilities  of  further  utilization 
of  RurbiiRc  include  the  followiiiR: 

1.  Due  to  poor  separation,  incineration,  etc.,  in  cities 
haviiiR  reduction  plants  available,  it  is  estimated  that 
there  are  beiiiR  wasted  per  annum  6,0t)0,0(M>  lb.  of 
Rrease  and  l.'i.OOO  tons  of  fertilizer  tankaRe. 

2.  Some  2d  cities  of  over  100,000  population,  and 
therefore  larRe  enouRh  to  support  a  reduction  plant,  are 
not  utiliziiiR  their  RarbaRe.  Their  combined  population 
exceeds  5,000,000,  and  it  is  estimated  that  20,000,000  lb. 
of  Rrease  and  00,000  tons  of  fertilizer  tankaRe  are  lost 
per  annum.  'I'he.se  cities,  in  addition,  also  destroy  larRC 
amounts  of  paper,  raRs,  etc.,  readily  salvable. 

2.  The  poor  .separation,  etc.,  already  mentioned  affect 
the  efficiency  of  RarbaRe  feediiiR  farms  to  even  a  Rreater 
I  xtent.  Poor  methods  of  handliiiR  are  also  very  prev¬ 
alent.  Fork  production  could  be  increased  approxi¬ 
mately  100',  by  better  handliiiR  in  the  household  and  on 
the  farms. 

4.  Some  200  cities  of  between  10,000  and  iOO.OOo 
population  and  totallinR  over  5,000,000  in  population  are 
wastinR  sufficient  RarbaRe  to  produce  from  20,000,000 
to  40,000,000  lb.  of  pork  every  year.  In  many  instances 
the.se  cities  are  al.so  usinR  fuel  for  dispo.sal  and  wastiiiR 
valuable  waste  paper,  raRs  and  other  readily  .salable 
materials. 

The  year’s  chaiiRes  from  nonutilization  methisls  mean 
that  from  15,000,000  to  20,000,000  lb.  of  pork  per  annum 
will  be  produced  from  RarbaRe  formerly  wasted.  The 
chaiiRes  to  reduction  should  increase  our  RarbiiRe-Rrease 
production  about  I. .500,000  lb.  per  annum  and  our  ferti¬ 
lizer  tankaRe  production  about  2500  tons.  It  must  be 
remembered  that  the  addition  of  this  amount  of  pork. 
Rrease  and  fertilizer  will  be  accomplished  without  the 
use  of  any  of  our  existinR  fats  or  other  commercial 
commodities.  They  repre.sent  recoveries  from  a  material 
formerly  reRarded  as  worthless,  and  wasted. 

Whether  the  present  attitude  toward  Rarbage  wastaRe 
will  continue,  or  whether  the  setting  aside  of  war-time 
restrictions  will  mean  a  return  to  the  old  standard  of 
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quantity  aiui  (|uality  nf  >'at*l)a>'f,  (tfpciids  laiK^ly  '*n  Flow  ronservation.  Far  more  is  icnown  of  tFie  valm  ,|, 

strongly  tFie  spirit  of  »Tonomy  ami  conservation  Fias  tained  in  so-called  waste  products  tFian  Fiefnre  tlic  wai 

impresseil  itself  on  iFie  puldic  mind.  'I'Fie  Keneral  feeling  I’rohalily  no  inconsideraFiIe  factor,  a.s  affects 

tlirouKhout  the  ImiikI  Administration  seems  to  lie  tFiat  utilisation,  will  lie  tFie  orjfanizationa  now  carim  Pn 
at  least  a  |iarl  of  tlie  lesson  tFiat  lias  heen  learne<l  will  tFie  ttnrF)a^e  accumuFatiiif?  at  Army  camps,  |)rai  t  h  ally 

la*  slow  in  wearing  off.  all  of  wFiicFi  is  utilized.  As  sucFi  camps  are  aliandoiKd  it 

l‘rolial>lv  tlie  low  level  in  jrarl»a>fe  proiluction  Fias  been  is  lielieved  tFiat  tFie  men  interested  in  tFiese  venituos 
reacFied,  grease  content  certainly  seems  to  have  reached  will  turn  their  attention  to  ohtainiiiK  the  Korhay  pni- 

a  lev»*l,  and  any  further  reports  on  the  subject  of  iitiliza-  duced  in  our  cities.  The  nuniFier  still  not  iitili.'iiiy 

lion  should  show  an  upward  trend  (d‘  both  production  should  promise  them  a  ready  opportunity  to  conlnnn* 
and  Krease  curves.  alonjr  the  present  line  of  their  endeavors,  and  the  cunaiiy 

TFie  desire  to  utilize  all  possible  materials  will  un-  year  should  show  an  even  jrreater  advance  in  I'arbayf 

<|ue.stionably  carry  beyond  the  pre.sent  campaign  for  utilization  than  11*18  has  shown. 


Shallow  Hrick  Stand  Up  Well  On 
Uenient-Sand  Hase 

Patchin);  lirirk  on  Kamps  of  Pennsylvania  Station, 
New  York,  Shows  Them  lo  lie  Worn  Nearly 
Throufth  W'ithoiit  llreakinK 

^¥''111*;  capacity  <d’  shallow  viti’ilieil  brick  for  standini^ 
1  up  under  heavy  tratlic,  when  l.tid  iip  ni  a  cement-sand 
bed,  is  exemplitieil  in  the  ramps  of  tlie  Penn'’vlvania 
.'station  at  New  ^'ork,  wFieie  sivtioiis  eijjFit  years  old 
were  r«H*ently  replaced.  Investigation  showed  that  in 
places  the  brick  Fiad  worn  more  tliaii  half  through  with¬ 
out  the  top  surface  beiiijf  shattered,  altliou^rh  sustain- 
iiiK  a  tratlic  uncommonly  Fii*avy,  as  shown  by  census. 
TFie  construction  of  these  drives  was  noteil  in  Knitiut'fr- 
inii  litranl  of  Oct.  I*,  It*ir»,  p.  and  a  tratlic  census 

of  them  in  the  issue  of  .luly  H,  11*1<),  p.  .'ll.  Followinjr 
IS  a  lirief  de.scription  of  tFie  original  const  rue*  ion  and 
the  replacement  that  Fias  Fa*en  made. 

TFie.se  ramps  are  tFie  first  pavements  of  any  note  laid 
111  the  inonolitFiic  or  .semi-monolithic  type  of  con.struc- 
tion.  There  had  been  isidated  ca.ses  where  brick  had 
been  laid  in  this  manner,  luit  there  had  trenerally  been 
.some  features,  sucFi  as  sul)se(|uent  cover! njf  with  bi¬ 
tuminous  material,  which  made  it  ditlicult  to  d«‘termine 
the  value  of  the  construction.  TFie  ramps  were  laid 
in  11*10,  and  when  in  11*14  or  11*15  a  controversy  arose 


over  monolithic  construction,  they  were  oxtensiveiv 
cited  as  an  example  Fiy  those  favoring  that  tvpe. 

To  the  present  time  there  has  been  no  iiifor'nation, 
e.xcept  hearsay,  as  to  the  method  of  construction  nf 
the.se  ramps,  and  those  who  favored  the  sand-ciishinn 
type  of  brick  construction  have  expre.s.sed  doubt  a-  to 
the  manner  of  layiiiK.  Now,  however,  the  paveinoni 
havinj;  lieen  opened,  a  complete  de.scription  can  le*  yiven 

The  foundation  of  the  pavements  is  of  concrete  atid 
is  tied  in  with  the  rest  of  the  station.  Upon  this  about 
I  in.  of  cement  and  .sand,  mixed  in  the  proportions  of 
1 :3  and  sliyhtly  moisteneii,  was  spread  to  form  a  bed 
for  the  Firick.  (Mearfteld  fire-clay  Firick  were  used  for 
the  work,  and  were  made  in  a  special  shape,  beiny  71 
X  22  in.,  21  in.  in  depth.  They  were  made  without  lays, 
and  all  four  surface  corners  were  chamfered  to  yive 
a  hillside  effect  upon  the  yrades  and  liriny  out  the 
artistic  fiyures  in  which  they  were  laid. 

Upon  the  cement-sand  bed,  the  lirick  were  laid  “her- 
riny-lione”  by  hand,  each  lilock  lieitiy  Fiedded  with  a 
hammer  to  the  jiroper  elevation.  A  view  of  one  of  the 
lamps,  showiny  the  fiyures  desiyned  Fiy  the  architect, 
is  shown.  In  layiny  the  Firick  care  was  taken  to  yive 
.  paciny  to  alFow  for  the  penetration  of  the  yrout  filler. 

Heretofore  it  was  suppo.sed  that  the  filler  conr-isted  of 
Portland  cement  and  fine  sand,  mixed  in  the  proportions 
of  1:1,  but  examination  of  samples  indicates  that  it  was 


BRirK  WITH  BKVKLKD  EDGES  LAID  IN  PIOrUKS  TO  GIVE  ARCHITEOTIMl.M,  EKKEOTS 


!  with  neat  cement.  1’his  conchision  i.s  also 
vcri;  I  hy  statements  of  the  contractor  who  did  the 
„ri>;  .il  work  and  who  has  made  the  repairs.  Kven 
with  'he  care  taken  to  space  the  blocks  and  the  use  of 
p,in-  .nient  filler,  there  were  many  jonts  where  the 
yroui  did  not  penetrate  to  the  bottom.  While  the  pave- 
„„.r,r  w.is  not  worn  through  or  shattered,  with  the  ex- 
ceiiiiDii  of  a  few  small  sjaits,  it  was  nece.s.sary  to  replace 
thr  brick  at  the  entrance  recently,  on  account  of  the 
n  paviiiK  of  7th  Ave.,  which  necessitated  a  slight  change 
in  (.crude. 

Till-  driveways  have  been  subjwted  to  a  tremendous 
traflic  since  beiiiK  laid  in  11)10.  The  traffic  census 
referred  to  above,  taken  in  1910,  showed  that  1,492 
\ehitles  passed  over  the  Sard  St.  ramp  in  an  average 
24-hour  period,  while  3384  pas.sed  over  the  31st  St. 


WURRR  BRICK  CONNRCTKll  WITH  NKW  STRKKT  ORADK 
KXTRA  BED  WAS  NECRS.SAUY 


some  that  much  thinner  brick  than  is  customary  miirht 
be  u.sed  upon  monolithic  and  semi-monolithic  types  of 
construction  is  thought  to  be  justified  by  the  condition 
of  the.se  drives. 

The  recent  replacement  has  been  done  in  the  same 
manner  as  the  original  work,  but  the  brick  are  of  a 
different  make  and  are  a  deeper  buff  in  color.  The 
joint  made  with  the  old  paving  is  shown  in  an  illustra¬ 
tion.  Traffic  was  allowed  on  this  surface  three  days 
after  jrroutinjr,  without  any  apparent  injury,  a  speci¬ 
fication  which  would  have  been  considered  very  danger¬ 
ous  with  the  old  .sand-cushion  type,  most  spisdfications 
requiring  from  10  to  I.*)  days,  even  with  the  new  type. 

Another  view  shows  the  extra  cement-sand  bed  re¬ 
quired  to  bring  the  driveways  up  to  the  new  .street 
grade.  Une«iual  depths  of  sand  bed  were  also  thought 
dangerous  in  the  old  construction. 

The  work  was  done  under  the  .su|H‘rvi.sion  of  the 
F’ennsylvania  R.  R.  engineers,  John  C.  Hendrickson,  of 
New  York,  being  the  contractor  for  both  the  recent 
and  the  original  con.struction. 


NKW  lUtlCK  rBACKn  UPON  SMOOTH  ailRFACK 
PAVIOMR.N'T  SHOWS  RXTKNT  OK  WRAR 


ramp.  This  traffic,  in  approaching  the  grade  at  high 
speed  and  .setting  the  brakes,  had  gradually  worn  into 
the  brick,  as  shown  in  the  accompanying  photograph, 
where  a  full-sized  brick  is  placed  on  the  unbroken  sur¬ 
face.  This  wear  was  further  increa.sed  by  the  use  of 
sand  and  other  means  to  overcome  slipperiness  after 


Wisconsin  Highway  Engineer  Reports  Progress 
A.  R.  Hir.st,  state  highway  engineer  of  Wisconsin, 
reports  that  the  la.st  quarter  of  last  year  was  the 
best  quarter  in  the  amount  of  highway  improvement 
completed.  This  has  been  accompli.shed  in  spite  of  the 
fact  that  on  Aug.  5  the  United  States  Highways  Council 
totally  deprived  highway  construction  of  the  principal 
materials  used,  such  as  cement  and  steel,  except  where 
priority  orders  had  been  approved.  The  commi.ssion 
had  already  cut  down  the  amount  of  work  to  be 
done  to  about  40%  of  that  previously  contemplated. 
The  total  amount  of  construction  for  1918,  exclusive 
of  Federal-aid  projects,  is  estimated  as  follows;  Grad¬ 
ing,  040  miles;  crushed-stone  road,  110  miles;  gravel 
road,  175  miles;  concrete  road,  38  miles;  shale  road. 
26  miles;  miscellaneous,  15  miles;  a  total  of  1008  miles. 
Total  state-aid  expenditures  are  estimated  at  $2,400,000. 
The  Federal-aid  projects  under  construction,  either  by 
the  hillside  effect  had  worn  off.  Examination  of  some  contract  or  day  labor,  total  87.36  miles,  at  an  estimated 
of  the  brick  which  had  been  removed  indicated  that  in  cost  of  $788,300.  These  are  in  various  stages  of  com- 
some  places  even  greater  wear  had  occurred  without  pletion.  Maintenance  work  under  the  new  patrol  sys- 
«haltering  the  brick.  The  surface  at  the  point  photo-  tern  established  last  year  has  lieen  proving  very 
graphed  was  in  excellent  condition.  The  contention  of  successful. 


VKW  WORK  MATTHR.S  UP  WRLT.  WITH  ORB  SURPACB 


Omaha  Track- Elevation  Bridges  Vary  in  Type 
to  Meet  Local  Conditions 


City  Requirements  and  Topography  Influence  Designs — Steel  and  Concrete  Spans  Used,  Some  With 
Temporary  FUmrs — forecast  ('oncrete  Drains  on  Ballasted  Decks — Steel  Girders  Have  Concrete  l  acinu 


Four  types  of  bridge  superstructure  and  different 
types  of  permanent  and  temporary  bridge  floors 
are  included  in  a  short  stretch  of  track  elevation  on 
the  Missouri  Pacific  R.R.  at  Omaha,  Neb.  This  un¬ 
usual  variety  and  combination  were  necessitated  mainly 
by  the  action  of  the  city  in  making  certain  controlling 
requirements,  through  its  engineering  department.  A 
sidehill  location  also  introduced  conditions  influencing 
the  design. 

Of  the  three  structures  now  built  one  is  a  steel  single¬ 
span  three-girder  through  bridge;  the  second  is  a  steel 
single-span  two-girder  through  bridge;  the  third  is  a 
three-span  deck  bridge  having  an  I-beam  central  span 
flanked  by  concrete  slab  sidewalk  spans.  For  the  sake 
of  appearance,  paneled  concrete  facing  is  used  on  the 
outer  or  street  sides  of  the  steel  girders  of  the  first 
(wo  bridges,  while  the  third  has  concrete  fa.scia  girders. 
Ballasted  decks  are  provided  for  in  all  cases,  but,  as 
the  track  elevation  is  to  be  extended  later,  two  of  the 
bridges  have  temporary,  shallow,  unballasted  floors  to 
provide  for  the  grade  of  the  present  run-off  inclines. 

Alternative  projects  for  elevation  of  the  tracks  and 
elevation  of  the  streets  were  considered  in  the  earlier 
stages  of  this  problem  for  eliminating  grade  crossings, 
the  latter  plan  being  adopted  as  preferable  when  sev¬ 
eral  streets  were  involved.  On  the  west  side  of  the 
city  the  Missouri  Pacific  R.R.  crosses  Dodge  St.,  a 
main  thoroughfare  with  a  street-car  line.  About  10 
years  ago  the  city  passed  an  ordinance  requiring  the 
company  to  build  a  viaduct  to  carry  the  highway  and 
car  tracks  over  the  railroad.  As  the  entire  expense. 


be  left  open  after  the  construction  of  the  viaduct,  th.. 
company  made  objection.  The  matter  was  ciirric^l 
through  the  courts  until  in  1915  the  United  States 
Supreme  ('ourt  gave  a  decision  in  favor  of  the  ritv. 

A  demand  for  grade  separation  at  adjacent  strect-c 
had  arisen  in  the  meantime,  however,  and  in  view  ef 
this  development  an  agreement  was  reached  in  I'.tir,. 
This  covered  the  elevation  of  the  tracks  for  a  distance 
including  three  streets,  the  elevation  to  be  extended 
later  as  might  be  necessary.  The  cost  of  the  work,  as 
estimated  at  that  time,  while  greater  than  that  of  the 
proposed  viaduct  for  Dodge  St.,  was  less  than  the  cost 
of  viaducts  at  all  three  streets,  which  latter  arrance- 
ment  was  undesirable  from  the  city’s  standpoint.  .\11 
expense  had  to  be  borne  by  the  railroad  in  any  case. 

Conditions  as  to  span  and  type  of  bridges  were  im¬ 
posed  by  the  city  authorities  in  its  approval  of  this 
new  project,  and  several  plans  were  submitted  by  the 
railroad  before  designs  satisfactory  to  the  city  were 
perfected.  Single  spans  were  required  in  two  cases, 
but  intermediate  bents  were  allowed  for  the  third 
crossing.  A  headway  of  14  ft.  was  required,  this  being 
considered  ample  for  clearance  of  trolleys  on  the  Dodge 
St.  car  line.  All  bridges  are  designed  for  ballasted 
decks,  with  E-55  loading  and  the  Schneider  formula 
for  impact  allowance. 

Different  levels  of  parallel  tracks  were  required  at  the 
Dodge  St.  bridge  in  order  to  admit  of  carrying  the 
slope  of  the  street  approach  on  the  uphill  side  half¬ 
way  under  the  bridge.  This  condition  led  to  the  adop¬ 
tion  of  a  three-girder  type  of  bridge  having  two  in- 


including  property  damages  was  to  be  placed  on  the  dependent  decks  at  different  levels.  A  single  span  of 
company,  and  as  the  existing  grade  crossing  was  to  69 i  ft.  between  the  centers  of  end  bearings  provides 
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DODGE  STREET  BRIDGE  HAS  THREE-GIRDER  SP.AN  WITH  DECKS 


.\T  DIKl'EKENT  L.E\’T:L..‘; 


for  a  40-ft.  roadway  and  two 
13-ft.  sidewalks.  The  depth 
of  the  outer  girders  is  7  ft. 
Oi  in.,  while  that  of  the 
middle  girder  is  8  ft.  4i  in. 
The.se  girders  are  spaced  17 
ft.  on  centers  and  have 
framed  between  their  webs 
the  transverse  18-in.  I-beams, 
.spaced  181  in.  on  centers,  on 
which  the  deck  slab  is  laid. 
This  reinforced-concrete  deck 
slab  is  from  6  to  7  in.  thick, 
covered  with  a  four-ply  water¬ 
proofing  membrane  of  asphalt 
and  felt,  over  which  is  a  3-in. 
protective  layer  of  1:3 
mortar  having  wire  mesh  em¬ 
bedded  near  the  top  surface. 
Form  boards  were  fitted  be¬ 
tween  the  top  flanges  of  the 
I-beams,  so  that  the  slab  does 
not  extend  below  the  tops  of 
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tho'e  beams.  Blocks  on  top  of  the  I-beams  support 
the  iiottom  reinforcing  rods.  The  concrete  is  carried 
around  the  gusset  plates,  being  reinforced  here  by  hori¬ 
zontal  stirrups  or  U-bars.  Where  the  slab  extends  over 
the  back  walls  of  the  abutments  it  rests  on  i-in.  zinc 
plates  which  permit  of  longitudinal  movement  in  the 
expansion  and  contraction  of  the  deck.  The  stone 
ballast  is  about  8  in.  deep  under  the  ties  and  is  filled 
level  with  their  tops. 

In  each  deck  the  surface  slopes  toward  a  shallow- 
longitudinal  gutter  near  the  central  girder.  In  this 
is  a  precast  concrete  drain  of  inverted  trough  section, 
having  slots  in  the  edges  to  form  inlets.  This  is  in 
6-ft.  lengths,  the  two  end  lengths  being  closed  at  their 
outer  ends.  At  one  end  of  the  deck  is  a  G-in.  elbow 
III  each  gutter,  opening  into  a  preca.st  concrete  trans¬ 
verse  drain  inclo.sed  in  a  rib  under  the  end  of  the 
deck  slab  and  lying  behind  the  back  wall  of  the  abut¬ 
ment.  This  drain  is  inclined  and  has  a  screw  plug  at 
the  upper  end,  to  permit  cleaning  At  its  lower  end  it 
discharges  into  a  concrete  downspout  leading  to  a  con¬ 
crete  drain  on  top  of  the  footing,  which  in  turn  leads 
to  a  sewer  catchbasin.  The.se  footing  drains  are  used 
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are  9  ft.  61  in.  deep  and  are  masked  with  concrete, 
as  de.scribed  above. 

Shallow  floor  construction  of  a  temporary  character 
is  employed  here,  in  order  to  keep  the  rail  level  as 
low  as  possible  for  the  inclined  run-off  at  the  end  of 
the  track  elevation.  This  floor  has  four  12-in.  I-beam 
stringers  under  each  track,  carrying  a  solid  deck  of 
G-in.  tran.sverse  timbers  to  which  the  rails  are  spiked. 
Spaces  between  the  tracks  and  between  tracks  and 
girders  are  clo.sed  with  3-in.  plank.  The  whole  deck 
is  covered  with  No.  20  sheet  iron  and  a  2-in.  layer 
of  gravel  mastic.  .At  such  future  time  as  track  ele- 
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at  all  the  bridges  and  extend  the  full  length  of  the 
abutments  and  wing  walls.  They  are  slotted  .so  as  to 
take  seepage  coming  through  the  earth  fill. 

Concrete  masking  or  casing  of  the  girders  is  for 
appearance  only,  and  is  applied  therefore  only  to  the 
outside  of  each  outer  girder.  It  has  a  thickness  of 
from  4  to  9  in.,  and  covers  the  top  flange  and  web 
.stiffeners,  but  not  the  bottom  flange.  The  bottom 
cover  plate  extends  2  in.  beyond  the  other  plates  and 
forms  a  shelf  which  supports  the  concrete  and  to 
which  the  reinforcing  me.sh  is  bolted.  This  mesh  is 
wired  to  rods  carried  in  holes  in  the  outside  web 
stiffeners.  It  is  secured  to  the  inner  edge  of  the  top 
flange  by  double-nut  bolts,  the  lower  nuts  keeping  it 
out  of  contact  with  the  plates.  Clips  serve  a  similar 
purpose  on  the  outer  edge  of  the  top  flange. 

This  masking  concrete  is  a  1:2:3  mix,  using  a  stone 
up  to  in.,  or  sidewalk  chips.  It  was  placed  in  wood 
forms,  and  after  their  removal  was  finished  by  rub¬ 
bing  with  carborundum  bricks. 

A  single-span  through-girder  bridge  is  used  also  at 
larnam  St.,  with  plate-girder  floor-beams  spaced  7  ft. 
on  centers.  In  this  case,  however,  there  are  only  two 
girders,  and  these  are  almost  77  ft.  between  centers 
of  end  bearings,  as  the  crossing  is  on  a  skew.  They 


vation  may  be  extended  over  the  next  street.  I^eaven- 
worth  St„  a  concrete  deck  will  be  laid  on  the  floor- 
beams  and  .stringers,  carrying  ballasted  track  at  nor¬ 
mal  grade. 

An  entirely  different  construction  is  employed  for 
the  Douglas  St.  bridge,  as  the  city  permitted  the  u.se 
of  curb-line  bents.  This  allowed  the  use  of  short  spans, 
and  the  adoption,  largely,  of  concrete.  The  bents  are 
of  concrete,  having  square  columns  spaced  6  ft.  9  in. 
on  centers,  supported  on  continuous  footings  and  car¬ 
rying  cap  girders. 

For  the  roadway  span,  30  ft.  1  in.  between  centers 
of  bents,  there  are  under  each  track  four  longitudinal 
30-in.  I-beams,  designed  to  carry  a  concrete  deck  slab 
and  ballasted  track.  At  present  they  are  covered  with 
a  solid  3-in.  plank  floor  protected  against  cinders  by  a 
metal  and  mastic  covering  as  at  Farnam  St.  Bridge 
ties  are  laid  directly  on  this  floor,  being  secured  to  the 
I-beams  by  hook  bolts. 

Concrete  slabs  are  used  for  the  two  sidewalk  span.s 
of  18  ft.  41  in.  These  were  cast  in  place.  Each  span 
is  composed  of  two  slabs,  20  x  13  ft.,  29  in.  thick.  Each 
slab  is  for  a  single  track  and  has  curbs  on  both  sides 
to  retain  the  ballast,  which  will  be  placed  when  the 
tracks  are  raised  to  grade.  At  present,  bridge  ties 
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are  laid  on  six  lines  of  2  x  10-in.  planks  under  each 
track,  the  planks  beinj?  held  in  place  hy  2  in.  of  lean 
concrete  filled  between  them.  The  ties  are  secured  by 
bolts  passing  throujrh  outside  guard  timbers  and  an¬ 
chored  to  the  slab. 

Expansion  movements  are  provided  for  by  i-in.  zinc 
plates  embedd(‘d  in  the  lower  faces  of  the  slabs  and 
resting  on  similar  plates  in  the  cap  girder  of  the  bent. 
At  the  abutment  the  slab  has  a  key  registering  with 
a  groove  along  the  top  of  the  bridge  seat,  which  is 
filled  with  grout  and  forms  a  key  or  anchor  for  the 
fixed  end.  The  slab  is  made  with  a  1:2:4  concrete, 
and  the  bottom  has  2  in.  of  1:2  mortar.  Its  rein¬ 
forcement  consists  of  top  and  bottom  bars  with  W- 
shaped  stirrups  extending  the  full  width. 

A  continuous  parapet  slab  or  fascia  girder  of  con¬ 
crete  extends  the  full  length  of  the  structure  on  each 
side,  thus  masking  the  span  and  deck  construction. 
These  girders  are  5  ft.  deep,  with  coping  and  paneled 
outer  face.  They  rest  on  zinc  sliding  plates  on  both 
abutments  and  one  bent,  being  anchored  by  dowel  rods 
to  the  cap  girder  of  the  other  bent. 

Ai.i.  KoiiNiuTioN.s  Ark  Wood  Piles 

The  fmindations  of  all  of  the  bridges  consist  of  wood 
piles  driven  to  refusal,  with  a  penetration  of  20  to  35 
ft.  in  black  .soil  and  spongy  clay.  These  carry  a  load 
not  exceeding  15  tons  per  pile.  The  concrete  abutment 
and  wing  walls  are  of  semi-gravity  type,  and  are 
made  with  stone  and  of  1:21:5  mix.  The  footing 
slabs  were  built  first,  with  grooves  and  steel  dowel 
rods  in  the  top  to  bond  with  the  w'alls.  Reinforcing 
bars  are  placed  in  the  bottom  of  the  footings;  also 
in  the  rear  of  the  abutments  and  wings  and  in  the 
back  walls  of  the  bridge  seats.  Expansion  joints  are 
made  at  the  connections  of  the  wings  with  the  abut¬ 
ments.  At  the  two  .steel  bridges  ornamental  posts  on 
the  abutments  conceal  the  ends  of  the  girders. 

Good  appearance  of  the  exposed  surfaces  of  concrete 
was  given  by  hand  rubbing  with  carborundum  blocks 
as  soon  as  po.ssible  after  removal  of  the  forms.  The 
part  being  rubbed  was  kept  wet  by  sprinkling  with 
a  large  brush,  the  rubbing  and  sprinkling  being  con¬ 
tinued  until  the  form  marks  di.sappeared  and  a  film  of 
cement  was  brought  to  the  surface.  This  film  w'as 
smoothed  out  or  grained  with  a  damp  brush. 

The  grading,  concrete  and  part  of  the  track  work 
were  done  by  the  List  &  Gifford  Construction  Co.  The 
piledriving  and  steel  bridge  w’ork,  including  the  erec¬ 
tion,  the  construction  of  concrete  and  timber  decks  and 
the  concrete  masking  of  girders,  were  done  by  the 
forces  of  the  railroad  engineering  department.  The 
design  and  the  con.struction  of  the  entire  work  were 
ii  the  hands  of  S.  L.  Wonson,  bridge  engineer;  W.  R. 
Rhodes,  assistant  engineer,  was  in  resident  charge  of 
construction.  All  the  work  was  under  the  direction 
of  A.  E.  Hadley  and  11.  R.  Carpenter,  succe.ssively 
chief  engineers  of  the  Missouri  Pacific  R.R.  The  plans 
had  to  be  approved  by  John  A.  Bruce,  city  engineer  of 
Omaha. 

The  total  estimated  co.st  of  the  improvement  was 
about  $200,000,  of  which  the  cost  of  the  three  bridges, 
with  their  ma.sonry  and  foundations,  represented  $80,- 
000.  Double-track  fills  form  the  remainder  of  the  work. 
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Removing  Algae  from  a  California 
Irrigation  Canal 

Fixed  Screens  and  Copper  Sulphate  Inade<iu:in  _ 
Rotary  Screen  with  Water  Jet  and  Heaviv; 

Dose  of  Agent  I^sed 

By  E.  Court  Eaton 

Snpcilntfn«l<nt  of  tli<-  I,itiii.«!iy-.sti  mlimoii'  liriKJiiion  i  , 

I  ,in<l.«ia.v,  ChI. 

ALGA-I  growths  caused  the  Lindsay-Strathmoif  Ir¬ 
rigation  Di.strict  considerable  trouble  duri?u^  the 
year  just  pa.st,  which  was  its  first  irrigation  season  A 
brief  de.scription  of  the  nature  of  these  growth-,  and 
how  they  were  overcome  in  large  part  by  the  use  of 
.screens  and  copper  sulphate,  may  prove  helpful  to  others 
The  entire  water-supply,  which  is  obtained  from  wells, 
is  carried  through  six  miles  of  canal  and  six  miles  of 
rectangular  flume,  and  then  di.stributed  to  consumers 
through  riveted  steel  pipe.  All  the  water  is  metered, 
Even  a  few  algse  are  not  permissible,  as  they  would 
rapidly  clog  the  meters  or  get  into  the  consumers’  serv¬ 
ice  pipes,  thus  cutting  down  the  flow  through  the 
hydrants  and  making  it  impossible  to  maintain  service 
under  uniform  pressure. 

The  canal  has  a  bottom  width  of  6.3  ft.,  a  depth  of 
3.5  ft.,  side  slopes  of  1  to  1,  and  is  gunite  lined.  While 
this  is  superior  to  a  plastered  lining,  it  has  the  disad¬ 
vantage  of  leaving  a  rough  surface  which  allows  the 
algai  to  grow  and  obtain  such  a  hold  as  to  reduce  the 
velocity  of  the  water.  The  flume,  although  also  of 
gunite  con.struction,  was  .shot  against  forms,  so  that 
the  surface  expo.sed  to  the  water  is  smooth,  and  com¬ 
paratively  little  trouble  with  alga?  has  been  experienced. 

Water  was  first  pumped  into  the  canal  early  in  April. 
1918,  and  by  the  middle  of  May  the  growth  had  become 
.so  heavy  that  it  began  to  fall  off  in  large  quantities. 

Removable  screens,  having  a  1-in.  mesh,  were  in¬ 
stalled  in  the  canal,  and  0.8  lb.  of  copper  sulphate  per 
1,000,000  gal.  was  introduced  at  the  upper  end  of  the 
canal.  In  spite  of  this,  the  growth  so  increased  that  by 
the  end  of  May  the  length  of  time  between  cleaning  of 
screens  had  decrea.sed  from  45  to  25  minutes.  During 
June  and  up  to  July  20  there  was  less  trouble,  the 
screens  requiring  cleaning  only  once  every  hour.  From 
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this  time  on,  however,  the  growth  gave  more  trouble 
and  up  to  Sept.  20  the  screens  were  removed  and  re¬ 
placed  on  an  average  every  15  minutes. 

In  August  samples  were  taken  for  analysis  and  the 
results  showed  organisms  as  follows:  Spirogyra.  4000 


would  otherwise  have  been  rolled  under  it.  and  it  was 
kept  clean  by  jets  of  water  flowing  from  the  inside. 
The  .screen  was  partly  successful.  If  made  of  steel  with 
small  clearances  between  the  revolvine  and  the  sta¬ 
tionary  parts,  thus  preventinjj  more  of  the  aljra*  from 
KoinK  past  the  wheel  it  would  be  more  satisfactory,  but 
the  principal  difficulty  experienced  was  the  larpe  quan¬ 
tity  of  water  re*iuired  to  keep  the  screens  clean,  all  of 
which  had  to  be  run  to  w'a.ste. 

For  dosinjr.  a  9''^  solution  of  copper  sulphate  and 
water  is  mixed  in  a  large  wood  tank  and  flows  to  a 
small  orifice  box  alongside  the  canal,  where  the  uniform 
head  of  solution  is  maintained  over  a  A-in.  orifice  by 
means  of  a  ball  cock. 


standard  units  per  cubic  centimeter;  closterium,  20; 
peiiium.  40;  raphidomanas,  100;  amorphous  matter, 
1500.  The  predominating  .species  was  thus  found  to  be 
the  filamentous  spirogyra,  which  could  be  killed  in  the 
continued  presence  of  copper  sulphate  solution  having 
a  strength  of  2.5  Ib.  per  1,000,000  gallons. 

For  the  sake  of  convenience  in  operating*,  double  this 
do.se  was  introduced  12  hours  of  every  day,  commenc¬ 
ing  iscpt.  15.  Six  days  after  this  solution  was  applied, 
the  rate  of  washing  screens  was  reduced  for  two  days 
to  about  once  every  hour.  From  Sept.  24  to  20  the 
rate  was  increased  to  about  once  every  20  minutes. 
Three  days  after  the  solution  was  introduced  the  algse 
had  commenced  to  die,  turning  brown  in  color,  and  in 
six  days  were  practically  all  killed.  The  increase  in 
cleaning  screens  during  the  latter  part  of  the  month 
was.  of  course,  due  to  the  dead  alga»  becoming  loo.sened 
from  the  canal  sides  and  falling  off.  F'rom  Oct.  1  to 
Dec.  IH  little  or  no  trouble  resulted  from  this  source, 
the  screens  requiring  cleaning  only  once  in  12  hours. 

The  copper-sulphate  .solution  was  introduced  at  a 
point  about  20  ft.  down  from  the  beginning  of  the  canal, 
and  a  striking  indication  is  furnished  here  of  the 
result  of  the  treatment,  for  in  this  first  20  ft.,  which 
on  account  of  the  velocity  of  the  water  the  .solution 
does  not  touch,  long  “streamers”  of  the  algae  are  pres¬ 
ent,  such  as  do  not  exist  at  any  other  point  in  the  canal 
during  treatment.  A  revolving  l-in.-mesh  .screen  driven 
by  a  water  wheel  placed  in  the  canal  was  installed  in 
an  early  attempt  to  do  away  with  the  expense  of  keep¬ 
ing  a  man  continuously  cleaning  inclined  stationary 
.screens.  The  screen  was  revoked  against  the  flow  of 
the  water  in  order  to  pick  up  the  larger  particles,  which 


Transmission  Line  with  4801-Foot 
Span  Over  St.  Lawrence 

liOngest  Transmission  Cable  Span  in  World  on 
Tow'er  3.50  Feet  High  Takes  Place  of 
Former  Submarine  Crossing 

Across  the  River  St.  Lawrence,  about  20  miles  from 
Three  Rivers,  the  Shawinigan  Water  &  Power  Co. 
has  just  completed  what  is  believed  to  be  the  longest 
transmission  line  span  in  the  world.  With  a  center  span 
of  4801  ft.  and  anchor  spans  of  951  ft.  and  .571  ft., 
the  total  crossing  is' 6323  feet. 

The  line  takes  the  place  of  an  older  submarine  cros.s- 
ing,  but  has  considerably  greater  capacity.  It  was 
adopted  after  an  examination  of  .several  other  compet¬ 
ing  locations,  the  first  one  of  which  was  a  three-span 
cro.ssing  with  each  span  approximating  2200  ft.  This 
simple  span  location,  however,  required  considerably 
more  land  line  and  was  also  inaccessible  at  high-water 
and  ice  periods,  so  that  both  in  cost  and  desirability 
the  one-.span  crossing  was  more  acceptable.  There  are 
three  cables  in  the  span,  each  of  1  i!-in.  diameter,  of 
galvanized  plough  .steel.  Main  cables  were  u.sed  as 
me.s.sengers,  and  the  copper  conductor  wires  were  hung 
underneath,  separated  from  the  messengers  by  means 
of  .suspension  insulators.  The  normal  clearance  above 
high  water  is  175  ft.  The  total  weight  of  each  cable 
is  nearly  .30,000  pounds. 

h'ach  end  of  the  main  span  cable  is  attached  to  anchor 
span  cables,  and  these  anchor  span  cables  run  over  the 
tower  or  large  heavy  double-groove  sheaves  8  ft.  in 
diameter,  and  are  carried  down  to  a  point  approximately 
20  ft.  from  the  anchor  piers.  At  this  point  an  e(|ualiz- 
ing  arrangement  is  put  in  the  line,  and  the  load  is  trans¬ 
mitted  from  this  point  to  the  anchor  by  short  straps  of 
slightly  heavier  cable.  Connections  are  in  accordance 
with  usual  practice  with  suspension  bridge  cables  and 
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similar  structures.  Over  the  end.s  of  the  cables  are 
placed  ma.ssive  steel  bridge  sockets  having  »  tempered 
conical  seat.  The  ends  of  the  cables  were  broomed  and 
carefully  cleaned,  and  spelter  was  poured  in  between 
the  wires  and  the  sides  of  the  .seat. 

The  towers  are  of  structural  steel  construction,  and 
are  :{50  ft.  hi^h  and  fiO  ft.  scjuare  at  the  bases,  the  up¬ 
stream  and  downstream  faces  taperinif  to  a  width  of 
14  ft.  at  the  top.  The  tower  foundation  is  made  up  of 
four  circular  re  in  forced-concrete  piers  11  ft.  in  diame¬ 
ter  ptace<l  on  the  corners  of  a  bO-ft.  scjuare  and  con- 
lurted  by  heavy  reinforce<l-concrete  beams  4  ft.  wide 
t>y  8  ft.  dee|».  'I'hese  pi«‘rs  were  sunk  as  hollow  cylinders 
and  aftet'ward  tilled  with  concrete.  The  first  6-ft.  lift 
of  the  cylinders  was  poured  on  a  working  platform  and 
lowered  in  approximately  8  ft,  of  water  down  to  the 
river  bed,  by  means  of  2-in.  screws.  The  second  lift, 
of  approximately  <>  ft.,  was  then  poured,  and  the  cyl¬ 
inders  were  sunk  by  excavating  inside  with  orariKe-peel 
buckets,  but  the  lowerinj?  .screws  were  left  in  place  as 
a  Kuide  until  the  cylinders  had  reached  a  penetration 
of  approximately  ir»  ft.  From  then  on  it  was  fouiul 
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unnece-ssary  to  u.se  the  screws.  When  a  cylinder  r.  u  hcd 
its  full  penetration  of  40  ft.  a  plujr  of  rich  concr.  •  was 
poured  at  the  bottom  and  the  inside  was  then  filled 
with  a  leaner  concrete. 

The  soil  on  which  these  cylinders  rest  on  the  north 
side  is  a  very  fine  .sand,  on  the  south  side  a  fine  -ami 
clay  and  boulders.  Test  borings  to  a  depth  of  mor.  thaii 
100  ft.  did  not  show  any  rock.  Probably  rmk  ur,ui,i 
not  be  found  until  about  200-ft.  depth  was  readied 
In  front  of  the  foundations  there  are  erected,  as  yuan! 
piers  against  ice,  reinforced-concrete  cribs  filled  with 
rock,  carried  up  to  an  approximate  level  with  the  niax- 
imum  recorded  high  water. 

The  erection  of  the  cables  was  carried  out  under  the 
direction  of  the  engineering  department  by  the  con¬ 
struction  forces  of  the  company,  under  C.  F.  Saunders, 
general  superintendent  of  construction.  H.  C.  Huber 
was  in  direct  charge  of  the  job,  with  Thomas  Rurham 
as  his  a.ssistant.  The  steel  towers  were  erected  by  the 
Ganadiaii  Bridge  Go.  The  design  of  the  line  was  in 
charge  of  S.  Svenning.son,  designing  engineer  of  the 
company. 


System  Without  Red  Tape  Makes  Success  of 
Day-Labor  Road  Maintenance 

Ohio  HiKhway  Department  Selects  Superintendents  for  Ability  to  Accomplish  Results — Employs  Flexible 
OrKanization  of  Foremen  and  Patrolmen — Weekly  Report  Forms  Show  Exact  Status  of  Each  Job 


FORCE-AGCOUNT  maintenance  and  repair  of  Ohio 
roads  have  been  used  on  account  of  the  dithculty  of 
obtaining  rea.sonable  contract  prices  under  war  condi¬ 
tions.  System  without  red  tape  is  the  secret  of  the  eco¬ 
nomic  success  of  (he  plan.  Reports  and  records  are  re¬ 
quired  as  a  certificate  of  results  obtained,  but  are  not 
liermitted  to  pa.ss  in  lieu  of  etliciency.  “Horse  sen.se” 
in  the  selection  of  superintendents  has  been  another 
means  of  success.  Technical  knowledge  of  road-build- 
mg  is  a  requisite,  but  good  judgment,  experience,  tact, 
and  ability  to  get  work  accomplished,  are  equally  funda¬ 
mental  requirements.  Finally,  success  is  clinched  by  a 
flexible  organization  of  patrolmen,  foremen  and  super¬ 
intendents  under  the  direction  of  resident  and  divi¬ 
sion  engineers  and  subject  to  constant  check  and  in¬ 
spection  by  the  officials  of  the  State  Highway  Depart¬ 
ment.  Output  and  quality  of  work  are  the  only  crite¬ 
ria  which  the  department  officials  permit  to  count  in 
passing  on  the  performance  of  the  repair  and  mainte¬ 
nance  organization. 

The  procedure  in  organizing,  directing  and  recording 
force-account  operations  is  the  conspicuous  feature  of 
the  story  of  war-time  maintenance  of  Ohio’s  state  high¬ 
ways.  Construction  methods  are  not  strikingly  un¬ 
usual  and  need  no  .special  consideration. 

In  every  county  in  which  the  mileage  of  state  roads 
warrants  it,  there  is  a  definite  organization  for  road 
maintenance  and  repair.  Direct  charge  of  field  work  is 
a.ssigned  to  patrolmen,  foremen  and  superintendents 
whose  functions  are  as  follows:  Patrolmen  are  in  charge 
of  minor  repairs  on  specified  sections  of  road,  and  work 
alone  or  with  one  to  six  helpers;  foremen  are  in  charge 


of  a  gang  of  men,  and  work  under  the  direction  of  .i 
superintendent  or  a  resident  engineer;  superintendents 
are  in  charge  of  large  gangs  such  as  would  be  required 
in  resurfacing  a  road,  or  are  in  general  supervision  over 
.several  small  gangs  under  foremen  or  patrolmen. 

Superintendents  are  directly  r-^presentative  of  the 
State  Highway  Department,  but  the  resident  enginoer, 
who  is  the  county  representative,  is  their  superior.  Di¬ 
vision  or  maintenance  engineers,  who  work  under  the 
direction  of  the  deputy  commissioner  and  who  have 
charge  of  many  counties,  direct  the  resident  engineers 

A  map  of  all  the  state  roads  in  the  county  is  in  the 
resident  engineer’s  office.  On  this  map,  original  con¬ 
struction  contracts  are  designated  by  mnemonic  symbols. 
A  maintenance  section  may  embrace  one  or  more  con¬ 
struction  contracts,  or  may  be  only  a  part  of  one  con¬ 
struction  contract;  whichever  be  the  case,  the  contract 
section  .symbols,  combined  or  subdivided,  designate  the 
maintenance  section  in  all  correspondence,  construction 
reports  and  other  documents  relating  to  the  work.  If, 
for  example,  a  maintenance  section  embraces  contract.s 
A  and  B,  it  is  designated  as  Sec.  A-B ;  if  it  is  a  part  of 
contract  A,  it  is  designated  ns  Sec.  A-1  or  Sec.  A-2. 

Allotted  a  section  for  repair,  the  superintendent  goo.s 
over  the  ground,  determines  the  availability  of  labor 
and  materials,  and  decides  on  the  construction  proce¬ 
dure.  His  duties,  then,  besides  directing  construction 
operations,  include  keeping  records  and  making  period¬ 
ical  reports;  obtaining  direct  shipment  of,  receiving  and 
.salvaging  equipment  and  materials;  approving  payments 
for  labor  and  materials,  and  distributing  expenditures. 

Three  records,  kept  by  the  superintendent,  fumi.sh 
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•  II  i;if..rmation  required  by  the  hiKhwuy  department 
rojrani  iiy  work  on  any  maintenance  section. 

Th'  labor  and  rental  of  equipment  are  recorded  in  a 
time  l'f"'l<-  double  patte  of  this  book  carrie.s  a 

nanie  (  olumn,  date  columns  for  31  days,  and  total  time, 
rate,  amount  and  “remarks”  columns.  In  entering  a 
labor  or  rental  item,  it  is  designated  by  a  symbol  to  in¬ 
dicate  one  of  the  five  kinds  of  maintenance  and  repair 
to  wbii  h  distribution  of  cost  is  made.  These  symbols 
are  tlioM*  u.s*^!  in  making  weekly  re|M)rts,  as  described 
i,i  a  -u(ceeding  paragraph.  Notice  that  in  recording 


ent’s  field  bookkeeping  system.  When  every  column 
has  been  filled,  he  possesses  a  verified  record  of  every 
expenditure  and  one  that  is  available  for  any  kind  of 
co.st  analysis  which  the  department  may  wish  to  make. 

Check  of  the  progress  on  each  maintenance  section 
is  maintained  by  the  department  through  weekly  re¬ 
ports  from  the  superintendent.  These  weekly  reports 
are  intended  to  be  a  complete  record  of  all  operations 
performed  and  material  received.  They  are  made  in 
duplicate  and  are  numbered  serially.  Hy  means  of 
mnemonic  symbols,  a  great  volume  of  information  is  re¬ 
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time,  rental  of  e<|uipment  is  curried  in  the  time  book 
and  is  included  on  the  payroll  with  labor.  The  time 
Uiok  is  the  first  record. 

All  expenses  incurred  on  the  work  are  kept  on  the  su- 
[lerintendent’s  cost-record  sheets— one  set  for  each  main¬ 
tenance  .section.  These  sheets  are  the  superintendent’s 
record  of  work  done  and  his  certificate  of  expenditures. 
All  entries  are  made  closely  to  date,  as  the  sheets  are 
the  running  account  of  the  work,  and  are  subject  to  call 
and  inspection  at  any  moment  by  the  State  Highway 
department.  The  heading  of  the  face  of  one  of  these 
sheets  is  reproduced ;  on  the  back  are  four  columns  for 


corded  on  a  sheet.  The  .symbols  show  cost  distribution 
according  to  features  and  work  items.  Thus,  5  in  the 
“hours”  column  followed  by  B-50  in  the  “nature  of 
work”  column  means  that  five  hours’  work  in  painting 
a  bridge  is  to  be  charged  to  bridges  and  culverts.  Nu¬ 
merals  indicate  work  items;  there  are  42  regular  work 
items  and  13  extra  numbers  for  special  items  for  which 
some  job  may  call.  Reproduction  of  a  portion  of  the 
face  of  a  weekly  report  sheet  shows  the  manner  of  re¬ 
porting  labor.  On  the  buck  of  the  sheet  are  columns  for 
reporting  materials  received  and  a  .schedule  of  .symbols. 

Co.st  distribution  is  divided  into  four  cla.s.ses:  Roud- 
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distribution  of  costs  and  a  set  of  instructions  for  keep¬ 
ing  the  records.  Note  that  both  materials  received  and 
service  rendered  are  entered,  according  to  date.  Thus, 
the  amount  of  the  biweekly  payroll  is  entered  on  the 
date  when  the  payroll  is  mailed  to  the  office.  So,  also, 
entry  is  made  of  receipt  of  material  and  receipt  of  bill 
on  the  date  received.  If  entries  are  made  thus  promptly 
iind  the  sheets  are  periodically  checked,  any  discrepan¬ 
cies,  los.ses,  injuries,  etc.,  are  caught  and  quickly  recti¬ 
fied.  Thus,  the  cost-record  sheets  are  the  superintend- 


bed,  surface,  bridges  and  culverts,  and  etjuipment  and 
superintendence.  Under  “roadbed”  are  included  all 
expenditures  incurred  by  the  grading  of  roadbed,  re¬ 
pairing  shoulders  and  ditches,  cutting  brush  or  weeds, 
repairing  underground  drains  and  guard  rails,  removing 
debris  from  culverts,  etc.  Surface  expenditures  are  all^ 
those  applied  to  the  metalled  portion  of  the  road.  Ex¬ 
penditures  for  bridges  and  culverts  need  no  explanation. 
Under  “equipment,”  only  expenditures  for  hew  equip¬ 
ment  and  tools  are  included ;  “superintendence”  inoludes 
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the  money  paid  for  supervision.  For  example,  if  a  fore¬ 
man  does  .some  manual  labor,  only  that  part  of  his  time 
given  to  actual  supervision  is  charged  to  superintend¬ 
ence. 

Tools  and  equipment  are  regarded  truly  as  invest¬ 
ments  to  be  kept  in  repair  and  properly  housed  to  pre¬ 
vent  deterioration  and  loss  and,  when  no  longer  serv¬ 
iceable,  to  be  .salvaged.  This  maintenance  is  the  re¬ 
sponsibility  of  the  superintendent. 

Strict  account  is  required  of  all  tools  and  equipment. 
Every  article  is  marked  by  die  or  .stencil;  where  the 
number  of  tools  warrants,  tool  boxes  are  provided  and, 
in  important  instances,  tool  houses  are  built.  Tools  are 
checked  daily,  and  search  for  missing  tools  is  required 
to  be  prosecuted  to  the  limit.  Loss  is  reported  imme¬ 
diately  to  the  department  with  a  full  account  of  the  cir- 
cum.stances.  In  brief,  men  in  the  field  are  made  aware 
that  no  carelessness  will  be  countenanced. 

It  is  required  that  tools  and  equipment  be  kept  in 
good  condition  by  cleaning,  oiling  and  painting,  and 
proper  preparation  and  housing  for  storage.  When 
broken  and  worn  tools  have  accumulated  in  sufficient 
quantity  they  are  condemned  and  sold  by  a  representa¬ 
tive  of  the  department.  If  tools  or  equipment  are  moved 


from  one  county  to  another  the  superintendent  lists  the 
items  on  an  inventory  sheet,  and  mails  this  sheet  to  the 
department.  If  the  superintendent  is  transferred,  he 
reports  to  the  department  the  character,  number  and 
whereabouts  of  all  tools  and  equipment  left  by  him. 
Only  by  making  such  a  list  and  obtaining  a  receipt  from 
the  new  custodian  is  the  superintendent  relieved  from 
responsibility. 

At  regular  intervals,  on  demand  by  the  department, 
inventories  are  made  of  all  tools  and  equipment.  The 
department  furnishes  a  special  folder  sheet  of  five  fools¬ 
cap  pages,  on  the  sides  of  which  the  equipment  items  are 
printed,  as  indicated  by  the  form  reproduced  in  part. 

Except  in  cases  of  emergency,  no  materials  or  tools 
are  purchased  otherwise  than  through  requisition  by 
the  superintendent  approved  by  the  resident  engineer. 
Requisitions  are  not  merely  perfunctory  statements  of 
articles  required.  Besides  exact  statements  of  the 
items,  a  statement  is  required  of  the  purpose  for  which 
they  are  wanted.  Route  and  destination  and  rate  of 
•shipment  have  to  be  stated.  Finally,  a  list  is  required  of 
firms,  particularly  local  firms,  interested  in  furnishing 
the  articles.  The  department  does  the  purchasing  after 
competitive  bids  are  received. 
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Emergency  purchases  are  of  two  kinds,  purchits-';  of 
considerable  quantities  and  purchases  of  small  articles 
and  supplies.  In  making  larger  purchases,  the  .super¬ 
intendent,  after  he  has  bought,  makes  out  a  requi  ition 
specifying  the  goods  and  explaining  the  reason  for  the 
emergency  action,  and  sends  this  requisition  to  the  de¬ 
partment,  which  issues  a  confirming  order  to  the  concern 
from  which  the  purchase  was  made.  To  purchase  .>mall 
articles,  the  superintendent  makes  out  a  field  order  in 
triplicate,  one  copy  for  the  dealer,  one  for  the  depart¬ 
ment  and  one  for  his  ow'n  records. 

When  material  has  been  ordered  by  the  department, 
a  copy  of  the  order  is  sent  to  the  superintendent,  and 
thereafter  it  is  his  duty  to  see  that  shipments  come 
as  ordered  and  are  cared  for  promptly  when  received. 
Prompt  unloading  is  demanded  to  reduce  demurrage, 
and  the  occasion  for  every  bill  for  demurrage  has  to  be 
explained.  The  department  is  kept  informed  concerning 
materials  received  through  the  weekly  reports  previou.<ly 
described. 

Salvage  is  insisted  upon.  Not  alone  surplus  materials, 
but  containers  and  scrapped  tools  and  equipment  are 
salvaged.  It  is  required  that  barrels  containing  road 
oils  be  tapped,  and  the  contents  so  drawn  off  as  to  leave 
the  container  intact.  The  .sal¬ 
vage  and  return  of  cement 
.sacks  are  W'atched  carefully. 
In  the  same  way,  surplus  ma¬ 
terial  is  as.sembled  and  stored 
for  future  use.  All  payrolls 
and  bills  for  materials,  equip¬ 
ment  and  supplies  are  paid 
directly  by  the  state.  The  only 
exception  is  an  occasional 
small  purchase  by  the  super¬ 
intendent,  for  which  he  pays 
cash  and  is  reimbursed  by  the 
state.  Payrolls  are  made  up 
and  mailed  on  the  15th  and 
last  days  of  the  month.  They 
are  duplicates  of  the  time  book,  with  columns  for  sig¬ 
natures  of  the  men  and  for  the  officials  vouching  for 
and  approving  the  figures.  Individual  warrants  issued 
by  the  state  for  the  men  are  sent  to  the  superintendent 
for  distribution.  Bills  for  materials  and  supplies  go 
to  the  superintendent,  and  are  checked  up  against  his 
cost  record-sheets,  stamped  “approved”  and  returned  to 
the  department  for  direct  payment.  Heading  the  de¬ 
partment  operations  is  Clinton  Cowen,  state  highway 
commissioner.  A.  H.  Hinkle  is  deputy  state  highway 
commissioner,  in  charge  of  maintenance  and  repair. 

Telephoned  from  Regular  Desk  Phone  to  Airplane 

Communication  between  an  airplane  in  the  air  and  a 
regular  telephone  on  the  Washington  city  line  was  es¬ 
tablished  for  the  first  time  Jan.  16  by  the  Army  aero¬ 
nautic  corps.  The  two  links  of  the  line  were  the  radio¬ 
telephone  from  the  plane,  which  was  flying  over  Bolling 
Field,  outside  of  the  City  of  Washington,  to  a  small  sta¬ 
tion  on  the  field,  and  the  city  telephone  system  from  Bol¬ 
ling  Field  to  the  the  office  of  Major  General  Kenly,  di¬ 
rector  of  military  aeronautics.  Conversion  of  radio 
to  direct  wire  communication  was  made  automatically 
by  an  apparatus  devised  by  Army  officers. 
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A  REVIEW  OF  BOOKS  AND  A  LISTING  OF  NEW  1*  I'  B  L  I  (’  A  T  1  O  N  S 


Road  and  Street  Engineers’  Vade  Mecum 

'MKKIOAX  HIOHWAY  KX<  i  I  NUKUS'  H  AXDUOOK— Kditor-in 
iliif  f,  Arthur  H.  I!l:in<  h.iril  :  AsMochitt*  I'MltoiH,  t'hiirlos  .1. 
U.nnett,  Harold  S,  Moardnian.  Mark  Hr.»oko,  William  H. 
(•i.rinrll,  M'alter  Wilsoti  ('rosby.  Arthur  W.  I)*an.  llrnry  H, 
Prownc.  Austin  H.  I‘'h-t<  hfi-.  Ht-nry  A.  tJardnrr.  Prfvost 
Uiihhard,  James  K.  Kemp.  Nel.'<on  I*.  Kewl.s.  Frederick  K. 
\lerris,  Joseph  Hyde  i'rall  .lohn  U.  Kablln.  Frauci.s  I*. 
Smith,  George  \V.  Tiilson.  New  York  :  Jolm  Wiley  A-  Sons, 
itie.  I>'ather:  4x7  in.;  pp.  IGSS;  illustrated.  $5. 

Profe.ssor  Blanchard  and  his  17  associate  editors, 
with  their  unnamed  “collaborators,”  have  produced  a 
handbook  which  for  scope  and  detail  of  treatment 
within  one  single  specialized  field  of  engineering  will 
probably  remain  unexcelled  for  some  time.  The  editor- 
in-chief  says  in  his  preface  that  the  volume  was  de- 
.signed  as  “a  reference  book  which  would  include  reliable 
and  comprehensive  information  on  all  branches  of  high¬ 
way  engineering  and  related  subjects  which  would  prove 
useful  to  highway  officials,  engineers,  chemi.sts,  con¬ 
tractors,  and  engineer-salesmen  of  highway  materials 
and  machinery.”  This  aim  .seems  to  have  been  amply 
fulfilled.  If  there  be  anything  lacking,  the  reference 
lists  of  books  and  periodicals  at  the  end  of  each  of  the 
29  .sections  point  the  way  to  finding  it,  while  for  the 
material  given  in  the  handbook  itself  the  General 
Contents,  the  Contents  at  the  head  of  each  chapter,  and 
the  78-p.  index  of  some  8000  entries,  serve  as  ready 
guides.  Another  noteworthy  feature  of  the  volume  is 
its  reprinting  in  full  of  a  large  number  of  standard 
tests  and  specifications. 

A  detailed  analysis  of  the  volume  would  fill  columns. 
.\  general  idea  of  its  contents  is  afforded  by  the  fol¬ 
lowing  regrouping  of  sections  so  as  to  bring  together 
the  work  of  each  editor:  First,  the  editor-in-chief, 
Arthur  H.  Blanchard,  consulting  engineer.  New  York 
City,  is  responsible  for  the  useful  terminology,  both 
American  and  British,  with  which  the  volume  opens,  as 
al.so  for  the  treatment  of  bituminous  (1)  surfaces;  (2) 
macadam,  and  (3)  concrete.  To  Harold  S.  Boardman, 
dean  of  the  College  of  Technology,  University  of  Maine, 
fell  (1)  mathematics,  mechanics  and  .structural  mate¬ 
rials  and  (2)  highway  bridges,  culverts,  retaining 
walls,  foundations  and  guard  rails.  James  F.  Kemp, 
professor,  and  Frederick  K.  Morris,  instructor,  in 
geology  in  Columbia  University,  dealt  with  engineering 
geology.  W.  W.  Crosby,  consulting  engineer,  Baltimore, 
treated  (1)  preliminary  investigations,  (2)  brick  and 
'3)  cement-concrete  pavements.  Henry  R.  Drowne, 
engineer  Lane  Construction  Co.,  Baltimore,  handled  (1) 
.sur\eys  and  office  practice,  and  (2)  planning  roads  and 
road  systems.  N.  P.  Lewis,  chief  engineer.  Board  of 
Liitimate  and  Apportionment,  New  York  City,  con¬ 
tributed  (1)  planning  .streets  and  street  systems,  and 
•  2)  financing  highway  improvements.  Austin  B. 
Fletcher,  engineer,  California  Highway  Commission, 
stands  for  grading,  drainage  and  foundations.  To 
Joseph  H.  Pratt,  consulting  engineer  and  secretary  of 
the  North  Carolina  State  Highway  Commission,  was 


assigned  earth  and  sand-clay  roads;  to  Charles  .1. 
Bennett,  .state  highway  commissioner  of  Connecticut, 
gravel  roads;  to  Arthur  W.  Dean,  chief  engineer.  Massa¬ 
chusetts  Highway  Commission,  broken-stone  roads,  and 
to  Prevo.st  Hubbard,  chemical  engineer.  United  States 
Office  of  Public  Koad.s,  bituminous  materials.  John  R. 
Rablin,  engineer.  Metropolitan  Park  Commi.ssion  of 
Massachu.setts,  covered  dust  palliatives,  and  Francis  P. 
Smith,  consulting  chemical  and  paving  engineer.  New 
York  City,  sheet  and  rock  asphalt  pavements.  George 
W.  Till.son,  [lately  1  consulting  engineer  to  the  borough 
president  of  Brooklyn,  New  York  City,  contributed  ( 1  ) 
wood,  and  (2)  stone-block  pavements;  (3)  car  tracks 
and  pipe  systems,  and  (4)  compari.son  of  types  of  road.'-' 
and  pavements.  William  H.  Connell,  engineering  exec¬ 
utive,  Day  &  Zimmerman,  Philadelphia,  wn  te  Cl) 
street  cleaning,  collection  and  di.sposal  of  city  wa.stes 
and  snow  removal,  and  (2)  organization  and  adminis¬ 
tration  of  highway  departments.  Mark  Brooke,  colonel 
of  engineers,  U.  S.  A.,  had  charge  of  sidewalks,  curb.s, 
gutters  and  highway  signs.  Finally,  the  section  on  the 
preservation  of  materials  u.sed  in  highway  structures 
was  proposed  by  Henry  A.  Gardner,  assistant  director 
of  the  Institute  of  Industrial  Research,  Washington. 

The  volume  contains  many  convenient  tables  and 
diagrams.  Particular  mention  may  be  made  of  those 
giving  external  and  .skew  di.stances  for  25-ft.  radii, 
arcs  for  100-ft.  tangents,  and  deflections  for  100-ft. 
arcs.  These  should  be  very  useful  in  compiling  final 
staking-out  notes,  and  al.so  for  preliminary  locations, 
except  that  as  for  the  latter  the  volume  is  too  large 
and  unwieldy  for  field  work. 

The  bulkiness  of  the  volume  is  in  part  due  to  an 
attempt  to  pack  into  a  single  volume  as  much  as  possible 
of  every  subject  the  highway  engineer  would  ever  wish 
to  know  about.  The  sections  on  mathematics,  engineer¬ 
ing  geology,  planning  streets  and  street  systems,  and 
street  cleaning  and  waste  disposal,  to  name  only  four, 
contain  material  which  but  few  highway  engineers  will 
ever  have  occasion  to  u.se.  The  paragraph  de.scribing 
an  incinerator  for  mixed  refuse  sounds  like  the  un¬ 
realized  dream  of  an  inventor.  It  certainly  fails  to 
give  an  idea  of  any  incinerator  ever  put  into  common 
use. 

The  wonder  grows  how  publishers  of  engineers’ 
handbooks  can  continue  to  give  increasing  amounts  of 
information  prepared  by  specialists — in  fact,  nothing 
short  of  a  whole  .series  of  monographs  between  one  pair 
of  covers — without  doubling  or  trebling  the  price 
charged  for  the  earlier  reference  works.  May  the  time 
not  yet  come  when  the  practice,  like  the  street-car 
ride  of  almost  unlimited  length  for  a  nickel,  will  break 
down  of  its  own  weight?  Meanwhile,  purchasers  of 
handbooks  need  not  complain,  unless  they  would  prefer 
less  bulk  at  a  lower  price. 


387 


■5K8 


K  N  (]  I  N  E  E  R  I  N  G  N  E  W  S  -  R  E  C  O  R  D 


Formula  Charting 

Reviewed  by  Robkrt  C.  Strachan 

KnuinfH-r,  Xe»  York 

and  MKCHANKWI.  <*«)MITTATI0X— ISy  Joseph 
l.l|ik:i.  rii.li..  AHMist;iiit  I'rofossor  of  MHthomatU'H  in  tlie 
MaMfoo'liiisolts  Inalitiito  of  Tv<  imolojry.  Xow  York:  John 
\Yil<->'  AL-  Sons.  Ino.  Isiniloii  :  ('liiipiiian  &  Hall,  Ltil.  <'loth  : 
fi  X  H  in..  |ip.  ,  illustraltal.  $1 

The  author  of  this  volume  has  produced  a  treatise 
that  is  admirable  not  only  for  its  clarity  of  diction  and 
lok'’ical  sequence  of  ideas,  but  also  because  it  sets  before 
the  general  scientist  and  the  engineer  principles  and 
processes  of  the  greatest  practical  utility,  which  here¬ 
tofore  have  not  been  easily  accessible  in  their  en¬ 
tirety.  Tho.se  who  w'ere  interested  have  found  it  nec¬ 
essary  to  gather  from  .scattered  sources  the  matter  here 
brought  together  in  a  form  adapted  to  the  use  of  prac¬ 
titioners  as  well  as  students. 

The  hbiglish  bibliography  of  formula  charting  is 
decidedly  limited;  much  of  the  discussion  on  methods 
of  forming  empirical  curves  to  fit  experimental  data 
must  be  searched  out  in  the  proceedings  of  scientific 
societies  and  the  contents  of  scientific  periodicals  here 
and  abroad;  and  of  the  many  explanations  of  the  well 
known  slide-rule  principle  but  few  contain  any  attempt 
to  link  up  that  principle  with  more  general  conceptions. 

Professor  Lipka  has  brought  between  two  covers  a 
well  executed  presentation  of  all  these  related  subjects. 
It  should  not  be  understood  from  this  statement  that 
the  book  is  merely  a  compilation,  for  it  is  decidedly 
not,  in  the  usual  sense.  The  author  has  summarized  and 
correlated  the  work  of  many  others,  intermingling  an 
amount  of  his  own  that  is  by  no  means  negligible. 

In  the  opening  chapter  are  set  forth  the  elementary 
principles  of  the  representation  of  functions  by  scales, 
followed  by  the  extension  of  the.se  principles  to  in¬ 
clude  the  so-called  Mannheim  slide  rule,  the  log-log 
slide  rule  and  others;  after  which  the  author  proceeds 
to  the  graphical  solution  of  equations  containing  two  or 
more  variables,  and  thence  to  the  subject  of  nomo¬ 
graphic  or  alignment  charts.  Probably  there  is  at  pres¬ 
ent  no  other  work  in  Engli.sh  in  which  this  subject  is 
treated  wdth  equal  comprehensiveness.  Runge,  it  is 
true,  has  devoted  some  attention  to  it  in  his  “Graphical 
Methods,”  but  in  so  perfectly  generalized  a  fashion  that 
his  reader  may  ea.«ily  fail  to  see  its  true  bearing; 
while  the  excellent  work  of  Professor  Peddle  is  more 
re.stricted  in  scope. 

Professor  Lipka’s  method  re.sembles  quite  closely 
that  of  Maurice  d’Ocagne.  His  underlying  theorems  are 
tlemon.st rated  in  full,  and  his  charts  worked  out  to  com¬ 
pletion.  To  many  they  wdll  be  a  surprising  revelation 
of  the  possibilities  of  graphical  methods  in  enabling 
one  to  avoid  the  drudgery-  of  numerical  computation. 

The  formulas  selected  for  manipulation  are  typical 
ones,  and  similar  methods  may  be  applied  readily  to 
many  others  which  will  suggest  themselves  to  the 
reader,  as  bearing  on  his  particular  kind  of  w-ork. 

In  the  highly  enlightening  chapters  on  the  building 
of  empirical  formulas,  the  interpreting  of  experimental 
data  and  graphical  interpolation,  the  author  enunciates 
the  criteria  by  which  to  determine  the  species  of  curve 
giving  the  best  repre.sentation  of  a  given  .set  of  data, 
and  shows  in  detail,  for  a  large  number  of  actual  ex¬ 
perimentation  reports,  the  practical  processes  of  de¬ 
riving  such  curves  and  evaluating  their  constants.  The 
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author’s  well  considered  order  of  presentation  now 
comes  apparent,  for  the  reader  will  at  this  point  r.  al- 
ize  that,  however  complicated  may  be  the  representative 
curve  with  which  he  has  to  deal,  he  is  prepared  to  i.- 
vise  some  form  of  chart  by  which  its  equation  niav  !.e 
rapidly  solved. 

The  final  chapter  contains  a  very-  lucid  expositioi.  of 
the  principles  of  graphical  and  mechanical  different.a- 
tion  and  integration,  leading  naturally  to  the  descrip¬ 
tion  and  analysis  of  the  planimeter,  the  integraph  and 
the  differentiator  with  which  the  book  closes. 

At  the  end  of  each  chapter  are  given  problems,  the 
solution  of  which  will  be  of  great  benefit  to  students. 
The  illustrations  are  numerous  and  well  rendered,  the 
typography  is  of  a  pleasing  clearness.  The  index  ns 
proof  that  the  author  has  not  lost  sight  of  the  prac¬ 
tical  needs  of  the  reader.  The  book  deserves  the  highest 
success. 

Bettering  Municipal  Government 

OUR  CITIK-S  .\W.\KE:  Xoles  on  Municip.-il  Ai'tivitii'.x  .tna  vd- 
minkstratinn — H.v  .Marrl.s  l.lewellyn  Cooko.  .\I.  K..  I'nti.snltint; 
EnBlnPcr,  Formerly  Direetor  of  I’uhllo  Works,  city  of  I'hini- 
tlelphia  ;  With  ii  Foreword  By  Xewton  1).  Baker.  Secret.Hij 
of  War,  Formerly  .Mayor  of  Cleveland.  .Xew  York  :  I)oul)li’- 
day.  Page  &  Co.  Cloth;  6x9  in.;  pp.  3t7  ;  illustrated  $2 ',0 

Concerned  largely  with  experiences  in  Philadelphia 
while  the  author  was  Director  of  Public  Works  in  the 
reform  Admini.stration  of  Mayor  Blankenburg,  and 
drawing  also  upon  the  author’s  ob.servations  on  busi¬ 
ness  efficiency  and  municipal  government  before  and 
since  then,  this  volume  contains  much  which  should  be 
a  help  and  inspiration  to  those  who  wish  to  improve  the 
municipal  government  of  any  city,  large  or  small. 

Owing  to  an  apparently  haphazard  presentation  of 
the  many  topics  discussed,  it  is  difficult  to  give,  without 
undue  detail,  a  clear  idea  of  the  contents  of  the  volume. 
After  a  few  pages  about  service  to  citizens  and  some 
observations  on  encouraging  the  people  to  make  com¬ 
plaints,  the  book  plunges  into  budgets  and  appropria¬ 
tions,  then  as  suddenly  takes  up  “contract  jockeying” 
and  “political  assessments.”  Next  came  chapters  on 
some  phases  of  the  framework  of  government,  the 
science  of  management,  and  “The  One  Best  Way.”  The 
chapter  last  named  opens  with  remarks  on  “cooperation 
with  the  people,”  but  deals  mostly  with  standardization. 
Succeeding  chapters  take  up  public  servants  in  general, 
the  civil  service,  publicity  and  utilities.  Then  comes  a 
chapter,  entitled  “The  City  as  an  Ally  of  Industrial 
Progress.”  which  has  to  do  with  markets,  civic  centers, 
public  parks  and  baths,  business  men’s  a.ssociations, 
commercial  and  vocational  guidance,  and  other  subjects. 
The  two  final  chapters  consider  similar  topics,  and 
touch  again  upon  some  of  the  earlier  ones. 

The  value  of  the  book  lies  chiefly  in  its  accounts  and 
interpretations  of  the  author’s  personal  experiences  as 
Director  of  Public  Works  and  the  knowledge  thus 
gained  of  Philadelphia  misgovernment  under  earlier 
administrations.  Useful  also  are  comments  on  some 
phases  of  scientific  management  and  on  the  newer  ex¬ 
periments  in  municipal  government,  such  as  the  com¬ 
mission  and  manager  plans.  The  discussion  of  civil 
.service,  under  the  heading  “Finding  the  Man  in  Ten 
Thousand,”  is  perhaps  the  most  valuable  part  of  the 
book — at  least  for  the  readers  of  this  journal.  The 
part  of  this  chapter  which  considers  the  selection  of 
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men  for  ‘JSOOO  plus”  positions  desen'es  wide  attention. 
The  most  pungent  chapter  is  "Our  Utilities  and  Their 
Owners.’’  Here  the  author  says  many  sharp  and  some 
har'h  things,  most  of  which  have  at  least  some  warrant 
in  view  of  the  extent  to  which  utility  exploitation  has 
been  carried  in  this  country.  Strong  expressions  and 
even  some  bias  may  be  expected  from  any  writer  dis¬ 
cussing  utilities  from  the  public  viewpoint,  but  Mr. 
Cooke  seems  to  show  an  unwarranted  excess  of  bias, 
particularly  toward  engineers  in  general  who  have 
.served  on  the  side  of  the  utility  companies  in  valuation 
and  rate  cases.  True,  he  points  out  that  our  whole 
svstem  of  expert  testimony  in  court  practice  begets 
partisanship  instead  of  a  devotion  to  truth,  but  that 
does  not  warrant  classing  all  who  testify  for  utility 
companies  as,  by  that  fact,  venial,  any  more  than  it 
warrants  sweeping  condemnation  by  the  private  inter- 
e.sts  of  those  who  testify  on  the  city’s  side,  as  has  been 
done  more  than  once  by  men  W’ho  ought  to  be  above  such 
e.xtreme  parti.sanship. 

The  book  has  no  index.  This,  and  the  fact  that  .some 
of  the  chapters  and  the  book  as  a  whole  are  literary 
medleys,  may  seem  surprising  in  a  volume  written  by 
all  exponent  of  scientific  management,  but  the  book  does 
not  pretend  to  be  a  scientific  treatise,  and  despite  its 
scrap-book  tendency  it  is  bound  to  have  a  salutary  ef¬ 
fect  as  a  source  of  inspiration  for  better  municipal  gov¬ 
ernment. 

Utility  Rates 

Reviewed  by  Frederic  P.  Stearns 

C'on.'iultinif  KiiKliu-er,  1  AHlihurton  I’lace,  Bu.stoii,  Masn 

ITHLir  I'TIUITY  KATK  FlXl.Vll— Hy  K.  Orunsky.  KnK  D  . 
t'onsultiiiK  Civil  KtiKlneiT,  .M,  Am.  Sor.  C.  E.,  Prv.sidviit. 
.Vinerlcan  KiiKlneerlnp  CoriJoratlon.  President,  Cailfornia 
.\(  adeniy  of  Seleni’es,  Etc.  .San  Franelsco :  Te<  hnle!il  Publlsih- 
iiiK  (’o.  CMoth  ;  6  x  a  in.;  p|).  16‘J;  illustrated.  $2.50. 

A  number  of  articles  dealing  with  the  problem  of 
fixing  public  utility  rates  and  with  related  matters, 
originally  contributed  to  the  Journal  of  E'lectricity, 
have  been  assembled  in  this  volume.  One  of  the  articles, 
entitled  “Fair  Value  and  the  Rate  Base,”  was  written 
by  Capt.  C.  E.  Grunsky,  Jr. 

To  a  large  extent  the  book  reiterates  the  views  ex- 
pres.sed  by  the  author  in  his  book  entitled  "Valuation, 
Depreciation  and  the  Rate  Base”  (reviewed  in  Engi¬ 
neering  NeivK,  March  15,  1917)  and  in  other  previous 
writings.  As  a  rule,  the  changes  made  are  not  along 
the  lines  indicated  by  the  most  important  court  deci¬ 
sions  and  by  the  pre.sent  practice  of  valuation  engineers, 
public  service  commissions  and  progressive  corpora¬ 
tions. 

The  author  makes  frequent  reference  to  his  view  that 
it  is  illogical  to  make  value  which  results  from  earnings 
the  basis  of  rates,  and  objects  to  the  use  by  valuation 
engineers  and  public  .service  commissions  of  “value” 
a.s  a  rate  base,  not  noting  that  the  so-called  “value” 
used  by  them  is  not  deduced  from  earnings  but  is 
obtained  in  nearly  the  same  way  as  the  author’s  rate 
base,  the  important  difference  being  that  the  author 
would  not  deduct  accrued  depreciation. 

He  also  gives  prominence  to  the  view  “that  accrued 
depreciation  is  not  an  element  for  consideration  when 
rates  are  to  be  fixed,”  and  that  annual  or  accrued  de¬ 
preciation  need  not  be  determined.  Instead  of  the 
latter,  he  would  substitute  in  fixing  rates  an  indefinite 


“replacement  reciuirement,”  which  is  apparently  a 
yearly  sum  for  each  plant  unit  that  with  interest  would 
l)e  sufficient  to  replace  the  unit  at  the  end  of  its  probable 
life,  or.  as  an  alternative,  the  amount  actually  required 
for  replacement  in  a  given  year.  To  use  his  own  words 
ip.  152),  the  replacement  requirement  “would  have  to 
be  approximated  on  the  basis  of  past  experience,  and 
would  naturally  be  so  distributed  over  a  series  of  years, 
preferably  in  anticipation  of  the  reiiuirement,  that 
rates  once  established  would  not  have  to  be  modified 
too  frequently.  It  will  be  immaterial  how  the  require¬ 
ment  is  ascertained.  Any  method  of  procedure  which 
will  fairly  approximate  the  desired  result  will  suffice.” 

The  importance  of  annual  depreciation  in  determining 
rates  is  best  indicated  by  an  actual  example.  The  Bell 
telephone  system  of  the  United  States  in  1917  earned, 
in  round  numbers,  for  depreciation  $52,i)0b,000,  and  for 
current  maintenance  $1 1.000,00(>.  Ihe  depreciation 
item  is  larger  than  that  for  dividends.  Were  the  tele¬ 
phone  companies  to  accept  the  author’s  views  in  regard 
to  replacement  requirements  as  a  substitute  for  depre¬ 
ciation,  the  amount  to  be  earned  for  this  item  at  the 
higher  rate  which  the  author  has  sugge.sted  would  be 
many  millions  less  than  the  present  sum  for  deprecia¬ 
tion,  and  at  the  lower  rate  by  far  the  larger  part  of 
the  item  would  be  eliminated.  In  the  latter  ca.se,  it 
is  sometimes  as.serted  that  as  the  depreciation  is  not 
collected  as  it  accrues  the  future  ratepayers  are  under 
obligation  to  pay  it  at  a  later  date,  but  as  the  Supreme 
Court  in  the  Knoxville  case  has  ruled  that  “it  is  the 
duty  of  corporations  to  exact  sufficient  returns  to  keep 
the  investment  unimpaired,”  it  is  not  likely  that  anv 
such  obligation  would  be  recognized. 

In  regard  to  determining  the  annual  return  after 
having  determined  the  rate  base,  the  author  deals  at 
considerable  length  with  the  legitimate  earnings  on 
inve.sted  capital,  holding  that  there  should  be  a  proper 
interest  return  and  a  profit,  this  profit  to  be  made  up 
of  compen.sation  to  the  owner  of  the  property  foi 
hazard,  for  management,  and  as  his  share  in  the  gen¬ 
eral  prosperity  of  the  community.  He  introduces  the 
view  that  this  profit  should  be  a  percentage  upon  the 
gro.ss  earnings  and  not  upon  capital. 

There  are  chapters  relating  to  the  appraisal  of  real 
estate  adapted  for  special  u.se,  to  the  determination  of 
the  value  of  real  estate  in  eminent-domain  proceedings, 
to  the  value  of  water  rights,  and  to  the  rate  of  return, 
which  contain  decisions  on  some  of  these  matters  as 
given  in  San  Francisco  water-rate  ca.ses  recently  de¬ 
cided;  also  a  chapter  relating  to  the  rate  .schedule. 

Methods  and  Economics  of  Storing 

STORIXd:  Us  Et  onoinic  Is  :»rnl  I’lopcr  .Methods — II.  1! 

Twyfonl.  Otl.s  Elev.-itor  Ft).,  .\uthor  of  "I'lirch.-isInK  ;  Its  l<k  o- 
tiomle  Astteels  iiiid  l’ro|>ir  .Methods."  New  York:  l>  Van  Nos- 
trand  Co.  Cloth;  fix!*  in.;  |)|>.  19fi;  Illustrated.  $3..')0. 

Intelligent  storing  bulks  large  in  the  succe.ss  of  manu¬ 
facturing  and  mercantile  operations.  Numerous  fac- 
tors'such  as  fluctuation  in  prices,  rise  and  fall  in  demand 
and  continuity  of  production,  must  be  carefully  inte¬ 
grated  by  the  successful  storekeeper.  Besides  these,  the 
technique  of  storekeeping,  such  as  storeroom  location 
and  equipment,  storeroom  appliances  and  accounting 
methods,  mu.st  be  knowm.  Finally,  the  storekeeper  must 
have  a  keen  perception  of  the  fact  that  .storing  is  a 
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definite  and  important  expense  in  the  conduct  of  a  busi¬ 
ness.  Both  the  economics  and  the  technique  of  storing 
are  well  pre.sented  in  Mr.  Twyford’s  new  book. 

Of  the  12  chapters,  three  di.scuss  the  economics  and 
outline  the  principles  of  storing.  The  fourth  chapter 
presents  the  exceedingly  important  question  of  precise 
designation  of  stored  articles  by  .standard  definitions 
and  .specifications.  Five  subsecjuent  chapters  discuss 
the  location  and  arrangement  of  .storerooms,  storeroom 
equipment  and  appliances,  and  .storeroom  accounting 
and  record-keeping  methods.  Organization  of  the  stores 
department  and  the  functions  of  the  various  employees 
are  outlined  in  Chapter  IX.  The  processes  of  receiving 
into  and  delivering  from  stores  are  de.scribed  in  the 
final  two  chapters.  Nearly  a  hundred  illustrations  of 
equipment,  appliances  and  bookkeeping  and  inventory 
forms  add  materially  to  the  value  of  the  volume. 


A  Great  American  Enj^ineer 

<!K()H<;K  \VK.STIN(!H()rSK :  iiis  l.iff  <in<l  — Hy 

K.  I.t'iiiiti.  |{<i.stcin,  Mii.s.s.  :  l.iltif,  lirowii  &  i’o. 
doth,  (i  X  !)  ill.  |>p.  301);  illu.itnitoU.  $3. 

Since  Smiles  wrote  his  famous  “Lives”  sixty  years 
ago,  biographies  of  engineers  have  been  few.  Smiles 
wrote  of  Briti.sh  engineers.  Except  for  sketches  and 
two  or  three  more  ambitious  attempt.s,  the  lives  of 
American  engineers  have  heretofore  gone  unrecorded. 
Hearty  welcome,  therefore,  to  Mr.  Leupp’s  well-rounded 
and  readable  .story  of  one  of  America’s  great  inventors, 
engineers  and  captains  of  industry. 

After  touching  on  Westinghouse’s  boyhood.  Army 
and  Navy  experience  in  the  Civil  War,  and  three 
months’  uninterested  trial  of  “the  French  and  German 
languages,  solid  geometry,  and  English  rhetoric, 
essays,  and  vocal  training”  at  Union  College,  the  author 
starts  with  Westinghouse’s  career  as  inventor  and 
manufacturer — already  foreshadowed  by  a  rotary  engine 
which  he  built  before  going  to  war.  A  car  replacer, 
suggested  by  a  tedious  wait  due  to  a  train  wreck,  was 
his  first  commercial  venture.  With  this  he  made  and 
marketed  ca.st-steel  reversible  railway  frogs.  Marvelous 
successes  with  the  railway  air  brake,  alternating  cur¬ 
rent  and  other  electric  developments — lighting  the 
Columbian  Exposition,  elevated-railway  electrification, 
Niagara  power — the  introduction  of  natural  gas,  the 
gas  engine  and  the  steam  turbine,  are  all  told.  A  good 
idea  is  given  of  the  variety  and  magnitude  of  Westing¬ 
house’s  manufacturing  operations  and  his  masterful 
control  of  their  organization  and  financing  up  to  the 
receivership  of  the  Westinghouse  Electric  &  Manufac¬ 
turing  Co.  in  1907.  The  home,  social  and  other  per- 
.sonal  relationships  of  Westinghouse  are  briefly  pre¬ 
sented. 

The  book  is  addressed  to  the  nontechnical  reader,  but 
its  engineering  detail  is  sufficient  for  most  engineers 
who  are  not  specialists.  In  his  preface  the  author  says: 

One  day,  let  us  hope,  we  may  have  from  the  pen  of  some 
well  known  expert  in  technology  an  adequate  summary  of 
what  the  whole  world’s  industiial  advancement  owes  to  the 
work  of  the  eminent  inventor.  The  mission  of  the  present 
volume  is  simply  human.  It  will  have  been  accomplished  if 
it  conveys  to  the  young  man  of  today  a  sense  that  his  career 
will  depend  for  success  less  on  the  splendor  of  its  start  than 
on  the  spirit  in  which  he  pursues  it;  far  less  on  capital 
than  on  courage,  on  worry  than  on  watchfulness,  on  “pull” 
than  on  perseverencc. 
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Until  the  experts  in  technology,  as  Mr.  Leupp  tali'; 
them,  find  time  and  courage — and  perhaps  we  .-hould 
say  gain  skill— to  write  biographies,  we  shall  have 
continued  reason  to  be  grateful  to  the  Smiles  and 
Leupps  who  portray  the  “human”  side  of  engineers 
May  their  tribe  increase! 


A  South  American  On  Retaining  Walls 

KKTAININO  Hu.sed  Entirely  on  the  Theorv  of  I  tidion 

— Hy  Pedro  J.  I>ozal.  (\  E..  Eseuela  NiieionMl  lie  I  riK' ru.  rf..« 
do  .Mexico.  lione  Into  Enallsh  by  H.  T.  .Mulleady.  15  s<  i- .n; 

( lilrmlnKhHm).  The  Author,  liucno.s  Aires,  (^oth  ;  7  v  in  !„ 
pp.  iriTi:  Illustrated. 

On  the  whole,  this  book  is  an  earnest  and  sincere, 
though  labored,  attempt  to  analyze  earth  pressure. 
The  author’s  basic  method  of  attack  is  to  determine, 
from  some  .sliding  wedge,  the  force  component  parallel 
to  the  plane  of  slip,  or,  in  the  author’s  terminology, 
the  plane  of  condition.  This  component  is  in  part 
neutralized  by  the  frictional  resistance  along  this  plane 
of  condition.  The  remaining  part  of  the  component 
is  termed  the  “unbalanced  force.”  The  maximum  value 
of  this  unbalanced  force,  and  also  the  maximum  value 
of  its  horizontal  and  vertical  components,  are  deter¬ 
mined  by  the  ordinary  proce.s.ses  of  the  differential 
calculus.  In  a  “coherent”  ma.ss  it  is  assumed  that  in 
addition  to  the  frictional  resistance  there  is  also  a 
shearing  resistance  along  the  plane  of  slip,  and  it  is 
the  aim  of  the  analysis  to  find  the  plane  of  minimum 
resi.stance.  The  thrusts  found  are  considerably  le.ss 
than  tho.se  given  by  Rankine’s  and  Coulomb’s  methods. 
The  author  ignores  any  frictional  resistance  between 
the  wall  and  the  earth. 

Fundamentally,  the  author  has  failed  to  notice  that 
the  maximum  wedge  of  displacement  does  not  always 
produce  the  maximum  thrust  upon  the  wall.  It  is 
essential  to  find  what  impending  wedge  of  displacement 
produces  the  maximum  thrust  upon  the  wall.  This  is 
done  by  the  method  given  by  Coulomb,  with  the  elegant 
graphical  scheme  of  Poncelet. 

From  the  matter  contained  in  the  book,  it  appears 
that  the  author  is  unfamiliar  with  the  large  mass  of 
modern  literature  on  the  subject.  Levy,  Boussine.sq  and 
Resal  of  France  and  Cain  of  America  have  compiled 
a  vast  amount  of  information  on  earth  pressures  cover¬ 
ing  every’  possible  condition  and  making  parallel  com¬ 
parisons  with  experimental  data. 

In  his  preface  the  author  says  that  “no  writer  has 
investigated  as  to  whether  a  plane  cutting  an  homo¬ 
geneous  and  strongly  coherent  solid  receives  any 
pressure  from  that  solid.”  The  facts  are  quite  the 
reverse.  The  lateral  displacement  of  solids  due  to 
vertical  loading  forms  an  important  basis  of  the  theory 
of  elasticity  and  is  given  by  the  classic  “Poisson’s 
■Ratio.”  Again,  on  p.  25,  after  an  intricate  explanation 
quite  lacking  in  rigor,  it  is  stated  as  proved  that  the 
.surface  of  rupture  for  a  coherent  mass  is  a  plane. 
Experiment  easily  demonstrates  that  such  a  surface 
not  a  plane,  and  careful  mathematical  analysis  has 
shown  the  same — see,  for  example,  Resal,  “Pouss^  des 
Terres,”  Part  II,  and  Cain,  “Earth  Pressure.” 

Although  the  book  is  entitled  “Retaining  Walls,” 
it  is,  like  a  number  of  other  books  unhappily  so  named, 
a  dissertation  on  earth  pressure,  with  a  minute  ap¬ 
pendage  on  gravity  masonry  walls  containing  nothing 
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of  novelty.  The  book  in  itself  is  interesting  in  its 
carefully  developed  algebraic  analysis;  however,  it  is 
universally  conceded  that  the  action  of  earth  mas.se.>2 
|,a<  exhausted  the  efforts  of  mathematical  and  engi¬ 
neering  science,  and  it  has  been  shown  that  when  retain¬ 
ing  walls  fail  they  rarely  do  .so  because  of  faulty  earth 
pressure  theory  but  generally  because  of  faulty  wall 
or  foundation  details. 


Municipal  Ownership  Under  the  Microscope 

Til’  i;i;.sri/rs  ok  .munioip.m.,  Ki.hJTTKir  laoHTi.xc  i.x 

\IA.S.SA('Hl'SKTTS  —  H>*  Kilmotiil  Kiirtt*.  lAiu-olii.  M.A 
(oxoii.).  I'h,  l>..  liiHtruftor  In  l‘J<'onomicH.  and  Tutor  in  tin- 
Iiivision  of  History,  < Jovcrnmmt  and  ^>■onoml<•H.  llarv:ird 
I'nivcrsitv.  Hoston  ami  New  York:  IloiiKhton.  Mifflin  t’o 
Cloth;  5  8  In.;  Mt.  478  ;  illustrated.  $3 

In  his  painfully  laborious  study,  which  appears  to  he 
alrno.st  as  painfully  conscientious  ;n  its  attempt  at  im¬ 
partiality,  Mr.  Lincoln  may  be  said  to  have  put  munici¬ 
pal  ownership  of  electric-light  plants  in  Massachusetts 
under  the  microscope.  So  minutely  detailed  are  the 
facts  and  figures,  and  so  many  are  the  qualifications 
after  a  general  conclusion  has  been  drawn,  that  nearly 
.WO  closely  printed  though  typographically  clear  pages 
are  filled. 

There  is  no  denying  that  the  study  is  a  valuable  one. 
for  besides  the  internal  evidence  there  is  the  testimony 
that  it  won  a  $1000  prize  which  is  not  lightly  awarded. 
Whether  the  same  amount  of  effort,  directed  in  some 
other  of  many  possible  channels  of  investigation,  would 
not  have  proved  more  beneficial  to  humanity  in  general 
and  to  the  author  in  particular — barring  po.ssibly  the 
$1000  price — we  shall  leave  to  the  judgment  of  the 
author — say  a  quarter  century  hence — with  little  doubt 
in  our  minds  what  his  conclusion  will  be. 

Not  for  the  sake  of  contrast,  but  to  throw  light  upon 
municipal  ownership  results,  the  author  selected  for 
comparative  study  privately  owned  plants  of  as  nearly 
like  character  as  feasible.  This,  he  thinks,  put  private 
ownership  to  a  disadvantage,  because  the  smaller  pri¬ 
vate  plants  are  under  a  handicap  as  compared  w’ith  the 
larger  private  plants.  But  if  one  looks  beyond  Massa¬ 
chusetts  does  not  this  argument  work  both  ways?  How¬ 
ever,  the  study  was — and  that,  too,  for  good  and  suf¬ 
ficient  reasons — confined  to  Ma.ssachusetts,  which  en¬ 
joys  the  distinction  of  having  begun  .state  regulation  of 
gas  and  electric  lighting  long  before  any  other  Amer¬ 
ican  commonwealth  did,  and  which  put  the  munici¬ 
pally  as  well  as  the  privately  owned  plants  under  the 
control  of  the  commission. 

After  a  short  introduction,  the  author  presents  a 
sharply  critical  survey  of  the  literature  on  municipal 
electric  lighting  in  the  United  States.  We  leave  those 
castigated  to  defend  themselves  as  best  they  can.  Then 
comes  an  illuminating  review  of  the  work  of  the  Mas- 
.sachusetts  Gas  and  Electric  Light  Commission,  and  then 
sn  outline  of  the  author’s  plan  for  his  main  task.  The 
tKKiy  of  the  book  is  devoted  to  minute  analyses  and  com¬ 
parisons  of  the  recent  physical  and  financial  statistics 
of  the  39  municipal  and  the  33  selected  private  plants, 
and  to  ob.servations  based  on  local  personal  surveys  or 
examinations  of  some  of  the  plants.  The  plants  studied 
were  divided,  under  each  class  of  ownership,  into  those 
generating  and  those  buying  their  current — the  plants 
serving  as  mere  distributors  of  current  being  a  large 


percentage  under  each  clas.s  of  ownership.  Each  chai)- 
ter  has  a  series  of  numbered  conclusion.s — a  welcome  and 
almost  nece.s.sary  feature  in  .so  detailed  a  volume,  with 
its  running  conclusions  and  their  qualifications.  A 
chapter  of  general  conclusions.  10  pages  long,  sums  up 
the  whole  investigation.  There  are  18  pages  of  refer¬ 
ences  and  a  statistical  appendix  of  44  pages. 

The  main  conclusions  of  the  author,  while  in  many 
respects  favorable  to  the  municipal  electric  light  plants 
studied,  are  adverse  to  municipal  ownership.  What¬ 
ever  advantages  the  plan  may  seem  to  have  producetl  in 
Massachusetts  the  author  thinks  are  offset  or  nearly  off- 
.set  by  disadvantages,  and  the  consumers  under  private 
ownership  have  been  .so  well  protected  by  the  (las  and 
Electric  Light  Commission  that  the  risks  of  municipal 
ownership  .seem  to  the  author  to  be  quite  unwarranted. 
The.se  risks,  he  thinks,  are  looming  up  in  the  future, 
as  the  plants  become  older,  and  in  view  of  the  growing 
tendency  for  small  plants  to  buy  instead  of  generate 
their  current. 

The  book  would  have  been  clearer  and  stronger  had 
the  author  .set  up  a  few  main  standards  before  starting 
his  general  discussion,  and  consolidated  and  measured 
his  multitudinous  conclusions  again.sl  them.  Moreover, 
with  all  his  infinite  labor  and  pains,  he  has  done  little 
lo  show  how  the  consumers  and  taxpayers  directly  con¬ 
cerned  feel  towards. municipal  ownership.  Instead,  he 
sets  up  his  own  dicta  as  to  how  they  should  or  at  least 
might  feel.  The  balance  against  municipal  ownership— 
if  such  it  can  be  called — found  by  the  author  does  not 
seem  to  be  so  large  that  the  people  of  the  39  Massa- 
chu.setts  communities  concerned  might  not  gladly  shoul¬ 
der  it  for  the  sake  of  whatever  satisfaction  they  may 
take  in  owning  and  managing  their  electric  lights. 

The  officials  and  citizens  of  any  community  which  is 
considering  municipal  ownership,  whether  of  electric 
light  or  other  utilities,  or  which  is  in  doubt  as  to  the 
wisdom  of  continuing  to  operate  a  given  utility,  might 
well  read  this  book — following  in  most  cases  the  author’s 
suggestions  for  judicious  skipping  of  much  of  the  de¬ 
tailed  discus-sion. 


Finding  and  Recording  Costs 

COST  ACCOr.NTI.NO— By  .)  .Ni(  h.>l.s..n.  r.  IV  A..  In.-Oructoi 

Cost  Ai  CountlnB.  Columbia  l’nlv«MMity.  191L’-lt)  ;  ami  .lohn  F. 
[).  Rolirbarh,  C.  1’.  A.,  In.siructor  ('ost  .Vct'ouiiliiiK.  •'olumbl.i 
Unlveralty.  .New  York:  Th*'  Boland  I’rcax  Co.  la'albor;  »i 
X  9  In.  ;  pp.  .576  ;  illuHtrat*Ml.  $6. 

The  demand  for  production  co.st  figures  and  the  im- 
piovements  in  accounting  procedures  have  grown  to 
such  an  extent  in  the  past  few  years  as  to  lead  to  the 
expansion  of  the  senior  author’s  “Cost  Accounting, 
Theory  and  Practice,’’  published  in  1913.  Besides  de¬ 
scribing  the  general  methods  of  cost  finding,  factory 
routine,  the  .summarization  and  control  of  cost  records 
and  the  installation  of  a  co.st  sy.stem,  the  author  deals 
at  some  length  with  cost-plus  contracts.  He  makes 
e.special  reference  to  the  problems  and  difficulties  that 
have  ari.sen  in  interpreting  the  terms  of  the  numerous 
Government  contracts  made  during  the  war  period, 
and  their  cancellation.  He  also  includes  a  detailed 
discussion  as  to  what  may  be  chargeable  to  such  con¬ 
tract  work.  There  are  separate  chapters  on  materials, 
wage  systems,  labor  reports  and  depreciation. 
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I  S<>  fur  au  IH-Hsihlc  the  iiatiie  of  each  puhliulx  r  of  iKxtkH  or 
lianiphletH  listed  in  these  columns  is  Kivcn  in  each  entry.  If  the 
iMiok  or  |)amphlet  is  for  sale  and  the  price  is  known  by  the  editor 
the  pric*'  is  stated  in  each  entry.  Where  nt)  price  is  Biven  it  do<'s 
not  ntH'essarlly  follow  that  the  l)Ook  or  pamphlet  can  be  otitained 
without  cost.  Many,  but  nut  alt.  of  the  pamphtets,  however,  can 
l>e  obtained  without  co.st,  at  lea.st  tiy  inciosiiiB  |>ostaKe.  Persons 
who  are  in  doubt  as  to  the  means  to  be  pursued  to  obtain  copies 
of  the  publications  listed  in  these  columns  should  apply  for  infor¬ 
mation  to  the  stated  iiulilisher,  or  in  case  of  Isxiks  or  paja-rs 
privately  printed,  then  to  the  author  or  other  iter.sons  indicated.) 
AMKItItWN  I’KOlil.K.MS  OK  KKCONSTKl.TTION  :  A  National 
.'svmposium  on  the  Kconumic  and  Kinancial  Aspta  ts— Kdlled 
l».\  Klishu  .M.  Kriedman,  with  a  Korewoni  by  Krankitn  K. 
I.xine,  Secretary  of  the  Interior.  Xew  York  :  K.  1’.  Dutton  & 
Co.  Cloth  ;  .'i  X  «  in.  ;  pp.  4tti  ;  illustrated.  |1. 

•M’KMKl)  .MKt'llANlCS — My  Charles  E.  Fuller.  S.  H..  and  William 
A.  .lohnston.  S.H  .  I’rofe.s.sors  of  Theoretical  and  .Applied 
Mechanics.  Massachusetts  Institute  of  TechnoloBy  A'ol.  11. 
SlreiiKlh  .<f  Materials.  New  A’ork  .  John  Wiley  &  Sens.  Inc. 
laitidon:  I'hapman  &  Hall,  Ltd.  Cloth;  6  x  9  in.  ;  pp.  666; 
illustrated  $:<  7.6  net.  postpaid. 

ATLA.NTIC  INTUAt'OASTAL  C.AN.ALS:  Ue|M)rt  of  the  bureau 
of  KoreiBii  and  Iximestic  Commerce  on  Deep  Sea-Devel 
Canals  ConnectiiiB  Massachusetts  Bay  and  Buzzards  Bay. 
New  A'ork  Ba.v  and  Delaware  Uiver.  and  Delaware  Itiver 
and  Che.sapeake  Bay  WashinBton.  D.  C. :  Department  of 
Commerce.  Paper;  6x9  in.;  pp.  139;  illustrated. 

BOAUD  t)K  Pl’BLIC  CTIDITY  COMM  ISSIONKBS :  Statistics  for 
1917 — Trenton,  N.  J  :  The  ('ommission.  Paper;  6  x  9  in.  ; 
PP  <8 

Shows  assets,  liabilities  and  income  accounts  for  privately 
owned  steam  and  ehstric  railways,  and  bus.  electric,  water  luid 
.sewer  companies.  haviiiB  revenues  of  more  than  $10,(100  in  1917. 
BCll.Dl.NC.  CODE.  STATE  OK  WISCONSIN.  REVISED  1918 — 
.Miidi.son  Wis. :  Industrial  t'ommissiun  of  Wisconsin.  Paper; 
6  x  9  in.  :  p|>.  120;  illustrated. 

This  code  was  oriBinally  issued  in  1914  and  nwised  In  1916. 
The  pre.sent  edition  contains  ••.»  few  necessary  chanBes.”  based  on 
exin-riemes  »>f  the  past  three  .\ears  "in  the  retjuirements  for  Are 
|)roteetion.  .sanitation  and  strintural  .safety  in  the  construction 
of  buildinBS  in  this  state. 

CENTR.Al..  ST.ATIO.N  HEATINtl:  Its  Economic  Features  with 
Reference  To  Community  Servi<-e — By  John  C.  White.  Wash¬ 
inBton.  D.  C.  :  Bureau  of  .Mines.  Paper;  6  x  9  in.  ;  pp.  23; 
illustratetl.  .6c.  from  .Superintemlent  of  D*icuments. 
CONVEYANCE  AND  DISTRIBI'TION  OK  WATER  FOR  WATER 
Sl'PPLV;  Auueducts.  Pl|»e-l>ine8  and  DistributiiiB  Systems — 
A  Practical  Treatise  for  Water-Works  EnRineers  and  .Su¬ 
perintendents — By  Edward  WeBmann.  C.  E.,  M.  Afn.  Soo. 
C  E.,  American  Water-Works  .Association,  New  EnRland 
Water- Works  Association.  New  A'ork:  D  Van  Nostrand  Co 
Cloth;  6x9  in.,  itp.  663;  Illustrated.  $6. 

DRAh'TlNn-lUM^M  METHODS — STANDARDS  AND  FORMS;  A 
Reference  Book  for  EiiBineerinB  Ottices  and  Draftsmen — By 
Charles  D.  Collins.  M.  Am.  Soc.  C.  E.  New  A’ork;  D.  Van 
Nostrand  Co.  Cloth;  6x9  in  ;  pp.  149;  illustrated.  $2 
EXTINOriSHINC,  AND  PREA’E.NTINO  OIL  AND  GAS  FIRES 
— Bv  C.  P.  Bowie.  WashinBton,  D.  C. ;  Bureau  of  Mines. 
Paper;  6x9  in  ;  pp  50;  illustrated  20c  from  Superin¬ 
tendent  of  Documents. 

THE  KOCNDATIONS  t>K  N.ATIO.N.AL  PROSPERITY;  .Studies  In 
the  Conservation  of  Permanent  National  Re.sources  —  By 
Richard  T.  Ely.  Profes.sor  of  Political  Economy  in  the  Uni¬ 
versity  of  Wi'sconsiti  ;  Ralph  H.  Hess.  Associate  Professor 
of  Political  Economy  in  the  University  of  Wisconsin  ;  Charles 
K.  Leith.  Professor  of  C.eo'ORy  In  the  University  of  Wiscon¬ 
sin.  ami  'niomas  Nixon  Carver.  David  A.  AA’ells  Professor 
of  Political  Economy  in  Harvard  University  New  A'ork: 
The  Macmillan  Co.  Cloth  ;  6  x  9  in. ;  pp  378  ;  illustrated. 
$2 

GASOLENE  AND  KEROSE.VE  CARBURETORS;  Construction — 
Installation — .Adjustment — By  A’ictor  AV.  PaR?.  M.  S.  A.  E., 
.Author  of  “The  Modern  Gasoline  Automobile."  "Automobile 
RepalrinR  Made  Easy."  ".Aviation  EnRines."  etc.  New  York; 
The  Norman  W  Henley  PuhlishinR  Co.  Cloth ;  6  x  8  in. ;  pp. 
266  ;  illustrated  $1.6(1. 

Tills  book  will  Interest  owners  and  drivers  of  automobiles  and 
auto  trucks  because  it  Is  a  practical  treatise  on  fuel  economy 
and  deals  comprehensively  with  the  .subject  of  kerosene  for  fuel. 
HANDBOOK  ON  E.MI’I/iYMENT  MANAGEMENT  IN  THE 
SHIPA'.ARD  Dealir.B  with  Modern  Methods  and  Practices 
of  Employmetit  ManaBement  Bulletin  II.  The  Einp'orment 
BuildiiiR  Philadelphia.  Pa  ;  U  .'-hippinB  Board  Emer- 
Rcncy  Fleet  Corimration  Paper;  8  x  10  in  :  jip  29;  illus¬ 
trated 

HEALTH  ALM.AN.AC  FOR  1919 — t"om(>iled  by  R  C.  AVilllams. 
.Assistant  StiiReon.  U.  S.  Public  Health  Service.  Preiiared  by 
Direi-tlon  of  the  StiCRisin  General.  WashinBton.  D.  C.  :  U. 
S,  Ihiblle  Health  Service.  Paper;  6x9  in  ;  ti|i.  13  :  illustratetl. 
lOW.A  ENGINEERING  SOCIETA’ :  ITo<-e»HlinBs  of  .Annual  .Meet- 
inR  held  it  Waterloo.  Feb.  20-21.  1918  Iowa  City.  lOWA; 
The  Society.  Paper;  6  x  9  in  ;  pp.  169  ;  illustrated.  60c. 
JOURNAl.  OF  THE  BOSTON  SOCIETY  OF  CIVIL  ENGI¬ 
NEERS;  IToceedlnRs.  Nov..  1918 — Boston.  Mass.:  S.  Everett 
Tinkham.  Sei'retary  and  Librarian.  Paper ;  6  x  9  in. ;  pp. 
35 ;  illustrated.  .60c. 

I.OG.ARITHMS  OF  HYPERBOLIC  FUNCTIONS  TO  TWELVE 
SIGNIFICANT  FIGURES — By  Frederick  E.  Pernot  and  Bald¬ 
win  M.  Woods.  Berkeley.  Cal.;  University  of  California. 
I'aper;  7  x  10  in.;  pp.  170. 

The  ranRe  covered  by  these  tables  is  from  0.000  to  2.000.  with 


a  tabular  Interx’al  of  0.001.  For  the  entire  ranRc  the  ..m 
and  tanh  are  Riven.  For  the  tlrst  quarter  of  this  ram;, 
up  to  0..'i(Ml — values  of  lok  sinh  x/x  and  Ior  x  tani  ■ 
Biven,  also  to  the  interval  of  0.001.  Other  liiRh-ptecision  t  .i  ' 
hyperbolic  functions  do  not  Rive  flRures  below  0  .600  '' 

an  essential  need  Is  provided  for  by  the  pre.sent  work  \i 
ductory  text  explains  the  method  of  calculatinR  the  tabulai  \ 
METHOD  OF  LEAST  SQUARES  APPLIED  TO  ESTIM \T 
ERRORS  IN  COAL  ANALYSIS— By  J.  1).  Davis  a’lol  J 
Fairchild.  WashinRton.  D.  C. ;  Bureau  of  Mines  i 
6x9  in.;  pp.  36;  illustrated.  6c.  from  Superintetid. 
Documents. 
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MINKRS'  SAKKTV  AND  HEALTH  AI.MANAC,  <'omi»i  *.,1 

by  R.  C.  Williams.  Assistant  SurReon.  U.  S  Public  1!  i't> 
Service.  Wa.shinRton,  I).  C. :  Bureau  of  Mines.  Paper  O  x  .1 
in.;  pp,  48;  illustrated.  .  r  ,  o  x  9 

AmonR  other  subjects,  takes  up  communicable  diseases  i,,,) 
general  health  of  miners,  water-supply.  Rarhage  and  sewan.  .iis 
posal  and  has  seven  paRes  on  sanitary  privies,  with  illustral  un- 
6c.  from  Superintendent  of  Documents. 

MUNICIPALITIES  AND  COUNTIES  OF  CALIFORNIA  Vm.u, 
ReiH.rt  for  11,17  of  Financial  Transactions.  John  S.  i- 

State  Controller.  Sacramento,  Cal.:  The  Controller  Pu,..,  ' 
6  x  9  in.  ;  pp.  219.  ‘ 

NATIO.NAL  BRICK  MANUFACTURERS'  ASSOCIATION  u,. 
port  of  32tid  Annual  Convention — Indianairolis.  imi  tIi- 
Association.  Paper  ;  6  x  9  in.  ;  pp.  192. 

NATUR.AL  GAS:  Its  Production,  Service  and  Conservation _ i;\ 

Samuel  S.  Wyer,  Columbus.  Ohio,  AVashington.  D.  C  •  Sniitb- 
.sonian  Institution.  I’airer  ;  6  x  9  in.  ;  pp.  67;  illustrated 
PROBldOM  OF  STREET  CLEA.NING.  ROCHESTER.  N.  Y  R, 
|M>rt  Submitted  to  the  Mayor  and  to  the  Commissioner  of 
Public  Works.  Rochester,  N.  Y. :  Rochester  Bureau  of  Mu¬ 
nicipal  Research,  Inc.  I’aper;  6x9  in.;  pp.  133;  illustrated 
This  thorouBhRoiOR  study  of  local  street-cleaninR  methods  and 
needed  reforms  follows  a  similar  investiRation  and  report  on 
snow  removal,  and  will  be  followed  in  turn  by  a  report  on  refus- 
collection.  The  street-cleaninR  study  was  made  by  John  T  Child 
assistant  engineer,  workirtR  under  James  W.  Routh,  chief  eiiRiiieej 
of  the  bureau  named,  and  the  report  was  written  jointly  by  the 
two  and  finally  edited  bv  L.  E.  Snyder,  director  of  the  bureau 
It  is  a  Rood  example  of  the  excellent  work  being  done  b>  iiw 
best  bureaus  of  municipal  re.search. 

THE  REGULATION  OF  PRIA’ATE  WATER  COMPANIES  l.\ 
NEW  YOrtK  CITY — By  Delos  K.  Wilcox,  Ph  D..  [la|.  h  | 
Deimty  (.'ommi.ssioner  of  Water-Suttply.  Gas  aqd  Electriciiv 
City  of  New  A'ork.  New  York:  The  Author.  Paper;  6x9 
in.  ;  pp.  24. 


RECRE.ATIO.N  USES  O.N  THE  NATIONAL  FORESTS— By  Frank 
A.  WauRh.  Collaborator;  1918.  Washington.  D.  C. :  U.  S.  D  ■ 
partment  of  .Agriculture.  Paper;  6  x  9  in.  ;  pp.  43  ;  ilhi.sti ated 


REI’ORT  OF  AA'ATER  RIGHTS  BRANCH  OF  THE  DEPART- 
ME.NT  OF  LANDS,  PROVINCE  OF  BRITISH  COLUMBIA 
for  1917.  The  Hon.  T.  D.  PattuIIo,  .Minister;  William  YounR. 
Comptroller.  Victoria,  B.  C.  :  The  Department.  Paper  ;  7  x 
10  in.  ;  pp.  .68  ;  illustrated. 

A  report  on  water  itower  and  water-sii|)ply  In  the  several  di.t- 
trlcts  of  the  Ih-ovlnce  of  British  Columbia  ;  including  a  table  Riv¬ 
ing  revenue  for  the  year  and  records  of  precipitation  from  various 
meteoroloRical  stations.  The  appendices  give  a  list  of  270  power 
sites  of  600  hp.  and  over,  of  which  30  are  wholly  or  partially  de¬ 
veloped,  93  sites  applied  for,  and  147  known  and  unstaked  :  also 
Instructions  on  how  to  acquire  licen.se  ttt  take  and  u.se  water. 
There  are  also  included  data  useful  in  measurement  of  water  and 
the  design  and  opi'ration  of  water-supply  structures. 

THE  SAFETY  MOVE.MENT  IN  THE  IRON  AND  STEEL  IN 
DUSTRY.  1907-17 — By  Lucian  W.  Chaney  and  Hugh  S.  Han¬ 
na.  Washington,  I>.  C.  :  Bureau  of  Labor  Statistics.  Paper, 
6  X  9  in. ;  pp.  299  :  illustrated. 

TABLES  AND  OTHER  DAT.V  FOR  E.NGINEERS  A.ND  BUSI¬ 
NESS  MEN— Compiled  bj"  Charles  E.  Ferris,  B.  S..  Profe.s.soi 
of  .Mechanical  EnRineering,  I’nlverslty  of  Tennessee.  Knox¬ 
ville.  Tenn.  :  The  .Author.  lA*ather :  3  x  6  in.  ;  pp.  230  :  ,6(lc. 
SEWAGE  DISPOS.AI.. — By  l.«onard  P.  Klnnlcutt,  Late  DIreetoi 
Department  of  Chemistry,  and  Professor  of  Sanitary  Chem¬ 
istry  in  the  Worcester  Polytechnic  Institute;  C.  E.  .A.  Win.s- 
low,  I’rofe.ssor  of  Public  Health  in  the  A’ale  School  of  M(  di- 
cine  and  Curator  of  Public  Health  in  the  American  Museum 
of  Natural  History.  New  A’ork.  and  R  AA’inthrop  Pratt 
Consulting  Engineer.  M.  Am.  Soc.  C.  E.  .Second  Fldltlon,  Re¬ 
written.  New  A’ork;  John  Wiley  and  Sons,  Inc.  Ixindon’ 
Chapman  &  Hall.  Ltd  Cloth ;  6  x  9  In. ;  pp.  547 ;  illus¬ 
trated.  14 

THE  SHIPBUILDING  INDUSTRY — By  Roy  Willmarth  Kelly 
Director.  Harvard  Bureau  of  Vocational  Guidance.  Author  of 
“Hiring  the  Worker.”  and  Frederick  .1.  Allen,  Assistant  Di¬ 
rector.  Harvard  Bureau  of  A’ocatlonal  Guidance,  Author  of 
“The  shoe  Industry  with  an  Introduction  by  Charles  M 
.Schwab.  Boston  and  New  A’ork  :  Houghton,  Mifflin  &  Co 
Cloth ;  6  X  9  In. ;  pp.  303 ;  Illustrated.  $3 
STATE  ENGINEER  OF  WA’OMI.NG:  Report  for  1917-18— By 
James  B.  True.  State  Engineer.  Cheyenne.  Wyo. ;  The  Author 
Paper;  6  x  9  in, ;  pp.  256 

Material  on  surface  waters  of  Wyoming,  with  gaging  records, 
occupies  164  pages. 

STATISTICS  OF  COMMON  CARRIERS;  A  Preliminary  Abstract 
Dec,  31.  1917— Washington.  D.  C.;  Bureau  of  Statistics 
Paper;  9  x  12  in.;  pp.  76. 

SUMMARY  OF  SOLDIER  SETTLEMENTS  IN  ENGLISH- 
SPEAKING  COUNTRIES — Elwood  Mead.  Consulting  Enpt- 
neer,  U.  s.  Reclamation  Service.  Waahin^on.  D.  C. ;  Depart- 
ment  of  the  Interior.  Paper ;  6  x  9  In. ;  pp.  27. 

WAR  ADMINISTRATION  OF  THE  RAH.WAYS  IN  THK 
UNITED  STATES  AND  GREAT  BRITAIN  — 

Hai^h  Dixon.  Profeaaor  of  Economics.  Dartmouth  Colle|?»‘- 
Chief  Statistician.  Bureau  of  Railway  Economics,  ^d  JuHue 
H.  Parmelee.  Statistician.  Bureau  of  Railway  Econoi^cs 
f Preliminary  Economic  Studies  of  the  War.  Carnegie  En¬ 
dowment  for  International  Peace],  New  A’ork:  Oxford  Uni¬ 
versity  Press.  Paper;  7  x  10  in.;  pp.  156.  $1 
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letters  to  the  Editor 

Comment  on  Matters  of  Interest 
to  Engineers  and  Contractors  Will  Be  Welcome 


Proposes  Definition  of  Engineering 

Sir— During  some  committee  work,  drafting  a  pro¬ 
posed  registration  law  for  the  State  of  Michigan,  it  ap- 
jieared  desirable  to  include  a  definition  of  the  term  “En¬ 
gineering.”  The  writer  submitted  the  following: 

“Kngineering  is  the  ingenious  application  of  the 
principles  of  science  to  the  economical  production  and 
use  of  materials  and  energy." 

It  was  suggested  that  the  word  “ingenious”  was  in¬ 
sufficient  and  that  “judicious”  should  be  coupled  with  it. 

Would  you  like  to  try  this  definition  on  your  readers? 

E.  M.  Walker. 

Michigan  Central  R.R.  Station,  Detroit,  Mich. 


Honor  American  Engineer  by  Election 
To  L’Institut  de  France 

Sir — In  your  issue  of  Jan.  16,  1919,  p.  162,  there 
appeared  a  short  notice  concerning  the  election  of  Dr. 
J.  A.  L.  Waddell  to  L’Institut  de  France  in  the  Academic 
des  Sciences.  In  view  of  the  fact  that  he  is  the  first 
American  practicing  engineer  ever  taken  into  that 
scientific  body,  or  even  into  the  Institute  itself, ^and 
that  the  election  was  stated  by  high  French  authority 
to  be  intended  as  “a  new  expression  of  the  gratitude 
which  we  (the  French  people)  owe  to  your  great  nation,” 
it  seems  to  me  that  the  occurrence  is  worthy  of  more 
than  a  perfunctory  or  passing  notice. 

Few  Americans  recognize  that  the  French  Academy 
of  Sciences  is  the  most  select  body  of  scientific  men  in 
the  world,  and  that  admission  to  its  ranks  is  truly  the 
highe.st  honor  to  w'hich  any  scientific  man  can  attain. 
As  proof  of  this,  I  repeat  the  fact  stated  in  your  notice 
that  the  resident  membership  is  limited  to  66  and  the 
corresponding  membership  to  116.  One  could  compile 
from  its  roster  a  long  list  of  the  world’s  best  known 
scientists  who  have  lived  during  the  past  125  years, 
such  as:  Sir  David  Brewster,  the  Scotch  physicist; 
Robert  W.  Bunsen,  the  chemist  who  invented  the  gas 
burner  that  bears  his  name;  Sir  William  Crookes,  the 
famous  English  physicist;  James  Dwight  Dana,  the 
well  known  American  scientist;  Charles  R.  Darwin  and 
Sir  George  H.  Darwin,  father  and  son,  of  worldwide 
fame;  Sir  Humphry  Davy;  Sir  Michael  Faraday;  Sir 
Edward  Frankland,  the  well-known  scientist;  Asa  Gray, 
the  former  dean  of  American  botanists;  Herman  L.  F. 
von  Helmholtz,  the  eminent  German  physicist;  Sir  Wil¬ 
liam  and  Sir  John  Herschel,  father  and  son,  the  famous 
English  astronomers ;  Baron  Friedrich  H.  A.  von  Hum¬ 
boldt,  the  explorer ;  Thomas  Henry  Huxley,  the  English 
physicist  and  writer;  Lord  Kelvin  (previously  Sir 
William  Thomson)  the  great  Irish  scientist;  Samuel  P. 
Langley,  the  American  aeronautical  expert;  Pierre  S. 
de  Laplace,  the  prominent  French  astronomer;  Count 
Ferdinand  de  Lesseps,  the  canal  builder;  David  Living¬ 
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stone,  the  African  explorer;  Elie  Metchnikoflf,  the  Rus¬ 
sian  physician;  Fridtjof  Nansen,  the  Arctic  explorer: 
Louis  Pasteur,  the  eminent  French  chemist,  and  James 
Watt  of  steam-engine  fame. 

1  therefore  take  the  liberty  of  bringing  to  the  notice 
of  your  readers  the  great  compliment  which  has  been 
conferred  upon  the  American  nation,  the  engineering 
profession  of  this  country,  and  one  of  its  well  knowm 
members.  John  Lundie, 

New  York.  Consulting  Engineer. 


These  Engineers  Also  Served 

Sir — In  this  post-bellum  period,  when  War  Depart¬ 
ment  and  other  Government  officials  are  bestowing 
crosses,  honors  and  “lime  wash,”  and  each  and  every 
department  or  branch  of  the  “service”  is  being  boosted 
for  its  efficient  and  marvelous  contribution  toward 
the  victory,  I  bespeak  your  attention  and  offer  a  word 
in  behalf  of  those  engineers  who  did  not  wear  a  uni¬ 
form,  but  who  contributed  their  energy  and  brains  to 
the  common  cause. 

The  results  accomplished  in  the  production  of  camps, 
cantonments.  Army  and  Navy  bases,  warehouses,  and 
war  industry  plants,  are  in  no  small  measure  attrib¬ 
utable  to  the  patriotic  and  untiring  efforts  and  energy 
of  civilian  engineers,  who  have  for  the  past  twenty 
months  devoted  their  time  and  organizations  to  the 
Government’s  needs. 

For  a  civilian  to  fit  himself  into  a  military  organiza¬ 
tion,  where  red  tape  and  ancient  civil-service  methods 
delayed  the  machinery,  required  no  small  amount  of 
adaptability  and  an  unlimited  amount  of  resourceful¬ 
ness  and  diplomacy.  The  problem  was  made  all  the 
more  difficult  because  of  the  fact  that  many  of  the 
Government  contractual  officers  were  men  recently  com¬ 
missioned  from  civil  life,  who  in  turn  were  equally 
ignorant  of  the  operation  of  the  newly  constructed  war 
machine. 

It  is  to  the  everlasting  credit  and  renown  of  the 
civilian  engineers  that  they  met  the  situation  squarely 
and  produced  results.  From  rodmen  and  draftsmen  to 
supervising  and  consulting  engineers  they  one  and  all 
worked  toward  a  common  end,  and  it  is  for  the.se,  un¬ 
honored  and  unsung,  who  wear  no  service  stripes  or 
insignia,  but  who  did  their  bit,  I  write  these  lines. 

These  same  men  will  now  be  turning  their  thoughts 
and  energies  toward  the  country’s  construction  and  in¬ 
dustrial  problems,  and  with  the  same  adaptability, 
ripened  by  experience,  they  will  meet  the  new  problems 
and  solve  them.  P.  H.  NORCROSS. 

Washington,  D.  C. 


A  Fair-Compensation  Form  of  Contract 

Sir — Considerable  di.scussion  has  appeared  in  the  col¬ 
umns  of  your  paper  regarding  different  types  of  fair- 
compensation  contracts.  It  may,  therefore,  be  of  in¬ 
terest  to  some  of  your  readers  to  take  note  of  a  type  of 
contract  on  the  basis  of  which  bids  were  asked  recently 
by  the  Sebastian  bridge  district.  Fort  Smith,  Ark.,  for 
a  reinforced-concrete  bridge  across  the  Arkansas  River, 
to  cost  approximately  $550,000. 

The  bridge  district  first  asked  for  a  lump-sum  bid 


based  on  certain  ouantities  with  unit  prices  to  be  used 
for  additions  or  reductions  in  such  quantities.  As  an 
alternative,  the  board  also  asked  for  a  bid  a.",  follows; 
Under  item  1  the  contractor  should  name  a  lump  sum 
lo  represent  the  total  cost  of  the  w’ork,  including  fair 
overhead,  admini.«trative  charges,  freight,  transporta¬ 
tion  of  men.  labor  co.st,  material  cost,  etc.;  second,  an 
additional  sum  to  cover  the  contractor’s  profit  and  the 
use  of  all  machinery  recjuired  for  the  proper  execution 
of  the  work. 

It  was  further  stipulated  that  any  saving  effected  in 
item  1  would  be  split  r>0-.'i0  between  the  contractor  and 
the  bridge  district.  In  the  event  of  the  cost  being  in 
excess  of  the  first  item,  the  .second  item,  or  fee,  would 
l)e  penalized  for  such  excess  up  to  an  amount  equal 
to  two-thirds  of  such  fee. 

This  gives  the  contractor  every  incentive  for  econom¬ 
ical  work  on  a  profit-sharing  basis;  gives  the  owner 
every  right  to  assume  that  a  rea.sonable  loss  might  oc¬ 
cur,  as  against  the  original  e.stimate,  without  affecting 
the  cost  to  him,  and  also  protects  the  contractor  from 
loss  due  to  unfore.seen  contingencies,  as  he  can  so  work 
out  the  fee  item  that  he  will  still  receive  enough  to 
compensate  him  for  depreciation  of  outfit  and  use  of 
money. 

This  form  of  proposal  was  worked  up  by  Hedrick  & 
Hedrick,  consulting  engineers,  of  Kan.sas  City,  Mo. 

X.  F.  Helmers, 

Sienis,  Helmers  &  Schaffner,  Contractors. 

St.  1‘aul,  Minn. 

Engineers’  and  Artisans’  Pay 

Sir — With  further  reference  to  the  matter  of  en¬ 
gineers’  salaries  in  comparison  with  those  of  other 
skilled  artisans,  the  following  announcement  by  the  local 
unit  of  the  bricklayers,  masons  and  plasterers’  union, 
published  in  a  Unal  new.spaper,  may  be  of  interest; 

“On  and  after  Apr.  1,  1919,  the  scale  of  wages  of  this 
union  shall  be  $1.25  per  hour,  e.xcepting  on  all  hollow- 
tile  and  cement-block  work,  which  .shall  be  at  the  rate 
of  $2  per  hour,  excepting  partitions,  which  shall  be 
at  the  rate  of  $1.25  per  hour.  All  concrete  construction 
and  other  artificial  ma.sonry  shall  be  under  the  direct 
supervision  of  a  member  of  the  R.  M.  &  P.  1.  U.” 

Transitmen  on  municipal  work  here,  competent  to  act 
as  inspectors,  receive  $100  per  month. 

J.  H.  Giles, 

P(xatello,  Idaho.  City  Engineer, 

Hand  Hammering  of  Concrete 
Forms  Not  New 

Sir — Referring  to  the  editorial  in  Engineering  Neim- 
liecnrd  of  .Ian.  23,  1919,  p.  169,  entitled,.  Hammering 
Forms  u  Useful  Development  in  Concrete,’’  I  wish  to 
say  that  while  mechanical  hammering  of  forms  in  order 
to  improve  density  of  concrete  may  be  a  new  idea  with 
the  shipbuilders,  the  use  of  hand  hammers  for  that  pur¬ 
pose  is  not  new. 

In  the  construction  in  1907  of  the  U.  S.  Grant  Hotel, 
at  San  Diego,  Cal.,  then  considered  the  largest  rein- 
f<' reed -concrete  building  in  the  world,  a  special  “mallet 
gang’’  was  organized,  with  orders  to  keep  up  a  con¬ 


tinual  hammering  against  forms  while  the  concrot*  was 
being  placed;  particularly  against  the  form  br  the 
exterior  of  the  building,  which  was  all  of  concrete  in 
elaborate  detail.  It  was  only  by  hammering  that  we 
could  successfully  fill  all  moldings  and  eliminate  the 
air  bubbles  on  the  wall  surfaces  which  left  unsitrhtlv 
holes. 

In  the  construction  of  the  Timken  office  building'  in 
San  Diego  the  next  year,  we  used  this  same  method  with 
particular  success  in  placing  concrete  for  the  manv 
office  partitions.  They  were  of  concrete  2  in.  thick 
reinforced  with  !-in.  steel  rods.  It  was  only  by  enn- 
tinual  hammering  that  we  could  insure  a  complete  per¬ 
meation  of  concrete  in  the  narrow  forms. 

The  writer  makes  no  claim  to  having  introduced  this 
method  on  the.se  buildings,  with  which  his  connection 
was  that  of  .superintendent  for  the  architect.  In  his 
own  mind  he  has  always  given  credit  for  the  idea  to  the 
organization  of  Carl  Leonard!,  contractor  for  the  U.  S. 
Grant  Hotel  building  12  years  ago.  Carl  Reger. 

Morgantown,  W.  Va. 

Shall  We  Have  a  Trade  Union  of 
Professional  Engineers? 

Sir — That  the  wages  of  engineers  have  lagged  behind 
those  of  tradesmen  because  of  lack  of  organization,  as 
R.  X,  Atherton  sets  forth  in  his  letter  on  p.  201  in 
your  issue  of  Jan,  23,  few  will  question.  But  is  the 
remedy  one  of  expediency  through  a  union  affiliated 
with  the  American  Federation  of  Labor?  Is  engineer¬ 
ing  a  trade  to  be  classed  with  the  “other  trades?"  Most 
engineers  consider  engineering  a  profession,  and  feel 
that  as  members  of  the  profession  there  is  no  place  for 
them  in  the  ranks  of  organized  labor. 

The  outstanding  characteristic  of  union  labor  is 
selfishness.  It  tries  to  get  what  it  wants  by  threats, 
intimidation,  the  application  of  force,  and  exhibits  its 
force  by  strikes.  A  professional  man  is  one  who  makes 
his  living  by  means  of  education,  primarily  by  the  exer¬ 
cise  of  mental  rather  than  physical  effort.  In  addition, 
altruism  is  one  of  his  characteristics.  Furnishing  a 
background  to  the  more  immediate  and  personal  need 
of  wages  is  the  constructive  work  that  calls  for  imagi¬ 
nation,  and,  above  all,  service  to  the  public,  to  one’s 
fellow  men.  These  are  the  problems  of  a  profession. 

The  engineering  profession  is  at  the  point  of  choos¬ 
ing  the  kind  of  organization  it  will  have  for  collective 
effort.  The  American  Institute  of  Architects,  the 
American  Medical  Association,  the  bar,  and  the  Cham¬ 
ber  of  Commerce  are  the  types  engineering  organization 
will  parallel.  Such  is  the  American  Association  of 
Engineers. 

It  is  proper  here  to  say  that  the  efforts  of  the 
American  Association  to  raise  the  pay  of  the  technical 
engineer  in  railroad  employ  have  been  successful,  much 
beyond  our  early  hopes.  Xew  schedules  have  been  put 
into  effect  on  many  roads,  and  others  will  follow.  An 
a.ssi.st.ant  secretary  was  employed  Feb.  1  to  devote  his 
time  to  the  railroad  field.  A  conference  of  railroad  men 
will  be  held  in  Chicago  Mar.  17  to  discuss  problems  of 
an  economic  nature  affecting  their  welfare. 

Engineers  must  do  a  little  housecleaning  in  order 
to  be  a  profession,  as  did  the  doctors  in  eliminating 
the  quacks.  The  an.swer  is  licensing.  The  American 
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Association  of  Engineers  has  been  active  in  licensing 
•md  'vill  devote  most  of  the  next  issue  of  the  Monad 
to  this  subject.  After  the  housecleaning — after  the 
standards  of  the .  profession  are  raised — we  can  give 
attention  to  the  many  constructive  social  problems 
challenging  our  best  endeavor. 

Since  yoUr  correspondent  invites  engineers  to  join 
the  union,  it  would  seem  proper  that  this  new  busine.ss 
organization  of  professional  engineers  should  be 
brought  to  their  attention  through  your  columns.  The 
choosing  can  be  safely  left  to  the  individual  engineer. 

C.  E.  Drayer, 

Secretary,  American  As.sociation  of  Engineers. 

Chicago,  Ill. 

High  Authority  Restricts  the  Engineer 

Sir — Referring  to-your  editorial  “Not  Only  by  Their 
Works  Shall  Ye  Know  Them,”  in  Engineering  Neirs- 
Reenrd  of  .Jan.  .30,  1919,  p.  215:  Governor  Smith  has 
ample  precedent  for  his  disregard  of  the  engineer  in 
the  new  state  recon.struction  commission.  Read  Pres¬ 
ident  Wilson’s  reply  to  the  suggestion  of  the  Engineer¬ 
ing  Council  that  an  engineer  be  appointed  on  any  pros¬ 
pective  national  reconstruction  commission :  “You  may 
re.st  assured  that  I  realize  what  a  service  engineers  can 
render  in  reconstruction  problems  from  time  to  time.” 

You  will  note  the  emphasis  of  “can”  and  “from  time 
to  time.”  As  permanent  members  of  such  a  commission 
they  are  not  to  be  considered. 

St.  Marie’s,  Idaho,  M.  S.  Parker, 

Consulting  Engineer. 


Using  Series  of  Uniform  Loads  To 
Obtain  Maximum  Stress 

Sir — The  principle  of  the  diagram  for  fixing  the 
position  of  a  series  of  uniform  loads  to  produce 
maximum  stress,  de.scribed  by  Mr.  Christensen  in  your 
issue  of  Dec.  26,  1918,  p.  1193,  was  discovered  and 
applied  by  the  writer  in  computing  the  stresses  in  a 
spandrel  braced  two-hinged  arch,  while  associated  with 
.Mr.  Christensen  in  work  on  the  Niagara  River  Bridge. 

A  careful  check  was  made  of  .stresses  obtained  from 
an  equivalent  uniform  engine  load  with  those  from 
corresponding  wheel  loads  computed  with  the  trans¬ 
parent  scale  described  by  Dr.  Steinman  in  Engineering 
Krrnrd  of  Apr.  24,  1915,  p.  517.  The  computation  of 
stres.ses  from  wheel  loads  with  Dr.  Steinman’s  scale 
was  found  to  be  extremely  tedious  when  compared  with 
the  use  of  the  writer’s  diagram  in  connection  with 
.Mr.  Christensen’s  equivalent  uniform  loading.  The 
time  required  by  the  former  method  was  fully  four 
times  as  great  since,  owing  to  the  curved  and  irregular 
•shape  of  the  influence  lines,  no  criterion  is  available 
for  determining  the  position  of  the  train  to  produce 
maximum  stress.  This  must  be  determined  in  prac¬ 
tically  all  cases  by  trial. 

A  comparison  of  results  obtained  from  Dr.  Stein¬ 
man’s  “Chart  of  Equivalent  Uniform  Loads”  (see 
Engineering  News  of  Apr.  22,  1915,  p.  780),  with  those 
from  .Mr.  Christensen’s  loading,  for  .several  examples  of 
cur\’ed  influence  lines,  varying  in  length  from  230  to 
600  ft.,  indicates  that  the  errors  resulting  from  the 
use  of  Dr.  Steinman’s  chart  are  approximately  double 


the  errors  resulting  from  the  use  of  Mr.  Christensen’s 
loading.  The  maximum  error  found  by  the  former 
method  was  approximately  5  per  cent.,  while  with  the 
latter  method  it  was  about  3  per  cent ,  compared  with 
re.sults  from  corresponding  wheel  loads.  With  either 
method  it  is  nece.ssary  to  compute  the  influence  areas 
accurately  and  the  amount  of  labor  and  the  chance  for 
mistakes  are  practically  the  same. 

In  designing  long-.span  structures  with  curved  or 
irregular  influence  lines,  the  loading  and  diagram  de- 
.scribed  by  Mr.  Christen.sen  may  be  used  with  facility 
equal  to  that  of  any  other  method  heretofore  employed ; 
the  results  more  closely  approximate  those  determined 
from  w’heel  loads  than  with  any  other  method,  and  the 
time  required  is  only  a  small  fraction  of  that  required 
in  using  wheel  loads.  ,1.  H.  Flynn. 

Superintendent  of  Construction.  Burroughs  Adding 
Machine  Company. 

Detroit,  Mich. 


Camp  Sanitation  in  India 

Sir — The  article  by  Harry  N.  .lenks  in  your  issue  of 
Jan.  23,  1919,  on  sanitation  at  the  Namtu  camp  of  the 
Burma  Mines,  Ltd.,  is  of  much  interest  to  me  and  doubt¬ 
less  to  others  with  experiences  in  the  Far  East.  For 
many  years  in  all  parts  of  the  Far  East  under  British 
control,  where  large  or  small  bodies  of  coolie  labor 
have  been  employed,  sanitary  regulations  similar  to 
those  described  by  Mr.  Jenks  have  been  rigidly 
enforced. 

Some  years  ago  I  had  much  to  do  with  coolie  labor 
(Malabar  or  Tamil),  and  saw'  these  regulations  in  full 
operation  and  was  held  responsible  for  their  enforce¬ 
ment.  Full  reports  have  to  be  made  to  the  Government 
authorities,  and  assessments  periodically  paid  to  the 
“District  Medical  Aid”  for  the  upkeep  of  the  local 
hospitals  and  dispensaries  and  of  the  district  European 
doctor  (medical  officer  in  charge)  and  his  very  capable 
native  or  Eurasian  local  assistants.  I  can  truthfully 
say  that  the  coolie  “lines”  or  quarters  on  all  construc¬ 
tion  operations  were  cleaner  than  many  of  the  streets 
of  Philadelphia  are  today. 

To  most  people  in  the  United  States,  India  is  a  sealed 
book.  Few  knew  of  its  teeming  millions  of  industrious 
workers,  skilled  in  all  manner  of  crafts  and  arts  for 
many  ages.  It  is  an  interesting  part  of  the  world  for 
an  engineer  to  visit.  He  will  find  colossal  reminders 
of  magnificent  engineering  works — full  evidence  of  a 
very  high  order  of  civilization  and  constructive  capacity 
— in  India,  Ceylon  and  Burma. 

Mr.  Jenks  mentiones  the  native  contractors.  I  have 
had  native  masons,  Tamils  from  Madras,  and  men  from 
Canara  and  elsewhere,  do  the  best  of  work.  My  ex¬ 
perience  .with  carpenters,  chiefly  Singalese,  has  been 
equally  satisfactory,  and  the  native  blacksmiths  and 
machinists  of  various  other  races  “caught  on”  very 
quickly.  Common  coolie  labor  usually  works  on  a  task 
system.  Everything  is  done  by  the  job. 

Mr.  Janks’  article  is  very  interesting.  To  those  who 
have  been  in  the  Far  East  and  have  not  yet  been  able 
to  cast  off  its  fascinating  spell  it  is  like  a  memory  of 
old  times.  George  Harper. 

New  York  City. 


Hints  for  the  Contractor 


DETAILS  WHICH  SAVE  TIME  AND 


Trap  Door  Aids  in  Excavation  of  Cylinder 
Foundation  for  High  Tower 

Sl’OTTlNG  a  clamshell  bucket  ii.  the  comparatively 
:,:'rrow  opening  of  a  concrete  cylinder  foundation  is 
no  easy  job  in  the  prev  ulin;j  high  winds  of  the  St. 
Lawrence.  As  shown  in  the  accompanying  view  of  the 
tower  foundations  of  the  ;.ew  4801-ft.  transmi.ssion 
line  over  the  St.  Lawrence  River,  recently  built  by  the 
Shav.  inigan  Water  &  Powei  Co.  (de.scribed  on  p.  383  of 
this  issue),  difficulty  was  avoided  by  the  construction 
of  a  trap  door  with  inclined  sides  which  avoided  any 
movement  of  the  derrick  boom. 

Yhe  device  was  invented  by  the  foreman  of  the  work, 
Thomas  Burham.  Before  the  trap  door  was  put  on,  the 
e.xcavating  procedure  was,  first  to  spot  the  derrick  boom 
right  over  the  cylinder,  then  to  lower  the  bucket,  pick 


up  a  load,  and  dump  the  material  by  swinging  the  der¬ 
rick.  On  account  of  the  high  winds  always  encountered 
in  the  valley,  it  was  found  rather  difficult  for  the  hoist 
runner  to  stop  the  boom  directly  over  the  opening,  but 
by  means  of  the  trap  door  it  w’as  possible  to  keep  the 
boom  guyed  in  the  .“ame  position  during  the  excavation 
of  one  cylinder.  All  that  was  necessary'  was  to  low’er 
the  bucket,  pick  up  the  load,  close  the  trap  door,  and 
dump  the  material  directly  on  top  of  the  door.  Tt  would 
then  by  gravity  slide  off  and  deposit  itself  around  the 
cylinder.  The  doors  were  then  opened  and  the  proce¬ 
dure  was  repeated. 


Special  Belt  Conveyor  Saves  Time  in 
Unloading  Cement  Barges 

EMENT  W’as  rapidly  unloaded  from  barges  at  the 
South  Brooklyn  Army  supply  base  by  means  of  a 
specially  designed  belt  conveyor.  The  special  truck 
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LABOR  ON  CONSTRUCTION  WORK 


Other  Articles  in  This  Issue  of  Interest 
to  Contractors: 

Concrete  Material  for  Army  Base  Hauled  by 
.Motor  Trucks  Page 

Material  Prices  Halt  Chicago  Building  Opera¬ 
tions  Page 

System  M  ithout  Red  Tape  .Makes  Success  of 
Day- Labor  Road  .Maintenance  Page  38 » 


body  .shown  in  the  illustration  held  about  110  bags,  and 
could  be  filled  in  from  8  to  10  min.  A  battery  of  six  of 
these  machines,  which  is  shown  in  operation  in  an 
article  on  p.  366  of  this  issue,  was  kept  bu.sy  in  the 
height  of  the  construction  season  unloading  sufficient 
cement  to  .supply  the  mixing  plants.  Being  substan¬ 
tially  constructed  and  sup¬ 
ported  under  the  engine  box 
with  wheels,  it  could  be  easily 
moved  from  one  location  to 
another,  according  to  the 
places  where  the  boats  docked. 
The  length  of  the  device  was 
43  ft.  There  were  22  upper 
rollers,  about  6  in.  in  diam¬ 
eter,  6  return  rollers  6  in.  in 
diameter  and  two  end  rollers 
of  about  16-in.  diameter.  The 
belt  which  traveled  over  the 
rollers  was  24  in.  wide.  A  10- 
hp.  gasoline  motor  supplied 
the  power.  A  15-hp.  motor 
i.s  recommended  for  this  work, 
so  as  to  increase  the  speed  on 
steep  grades.  The  truck  body- 
shown  was  originally  con¬ 
structed  to  haul  bulk  cement 
which  it  was  originally  in¬ 
tended  to  use  on  this  job.  As  this  was  not  found  prac¬ 
ticable,  the  trucks  were  used  for  bagged  cement.  The 
interiors  were  shaped,  made  narrower  at  the  forward 
end  and  lined  with  sheet  steel,  so  that  when  the  truck 


TRI  CK  REINC;  EOADEI)  FROM  SCOW  WITH  REI.T  CONVEYOR 


Quantity  Production  of  Officers’  Huts 
By  Erection  of  Framed  Units 

Construction  of  eos  huts,  20  x  20  ft.,  for  the 

extension  to  Camp  Custer,  was  facilitated  by  the 
erection  of  ends  and  sides  as  completely  framed  units. 
A  sample  hut  was  built,  and  a  duplicate  was  made  of 
each  piece  of  lumber  entering  into  the  building.  These 
duplicates  were  set  aside  as  patterns  and  jigs  were  set 


SIDES  AND  ENDS  ERECTED  AS  FRAMED  UNITS 


under  the  direction  of  Maj.  T.  A.  Leisen,  constructing 
quartermaster,  and  Samuel  A.  Greely,  supervising  en¬ 
gineer. 


Costs  at  Los  Angeles  Municipal  Asphalt  Plant 
During  the  fiscal  year  which  ended  June  30  the  mu¬ 
nicipal  asphalt  plant  at  Los  Angeles  turned  out  634.- 
860  cu.ft.  of  mixture,  according  to  the  annual  report  of 
the  Engineering  Department  of  the  city.  This  covered 
nearly  all  the  standard  asphaltic  surfacings,  and  the 
cost  per  cubic  foot  ranged  from  13.03  to  15.88c..  the 
average  being  15.6c.  These  figures  represent  an  in¬ 
crease  in  cost  over  those  of  1916-17  of  approximately 
19'’^;,  which  is  attributed  to  higher  prices  of  labor  and 
material.  The  plant  was  designed  and  built  by  the  En¬ 
gineering  Department,  and  the  coat,  including  additions 
to  the  original  structure  and  equipment,  amounts  to 
$28,625. 


.■<II>ES  .\ND  E.NDS  FRAMED  ON  TEMPEET  PLATFORMS 


News  of  the  Week 


New  York,  February  20,  1919 


Associated  Contractors  Appoint 
Acting  Secretary 

At  a  meetinK  of  the  Executive  Com¬ 
mittee  of  the  Associated  General  Con¬ 
tractors  of  America,  held  in  Washing¬ 
ton,  P'eb.  n,  it  was  decided  to  engage 
G.  W.  Buchholz,  recently  works  man¬ 
ager  for  P’red  T.  Ley  &  Co.,  Inc.,  New 
York  City,  as  acting  secretary  of  the 
association,  with  the  duties  of  execu¬ 
tive  managt*r.  William  A.  Davis,  re¬ 
cently  of  the  War  Labor  Board,  was 
selected  to  act  as  organization  man¬ 
ager  to  assist  the  secretary. 


Would  Reimburse  Contractors 
For  Their  War  Losses 
Minnesota  cities  of  more  than  50,000 
|)opulation  will  be  authorized  to  reim¬ 
burse  contractors  on  municipal  work 
for  bsses  on  account  of  war  conditions, 
if  a  bill  that  has  been  introduced  in  the 
legislature  becomes  law.  While  gen¬ 
eral  in  character,  the  bill  is  aimed  to 
make  good  the  losses  said  to  have  been 
incurred  by  the  contractor  for  the  new 
concrete  reservoir  for  the  water  de¬ 
partment  of  St.  Paul.  (See  Engineer¬ 
ing  News-Record  of  Jan.  9,  1919,  p. 
96.)  This  contract  was  awarded  for 
$247,000  about  four  months  before  the 
war.  It  is  said  that  the  company  fig¬ 
ured  on  labor  at  $2.25  per  day,  but  had 
to  pay  $4  before  the  work  was  finished, 
and  had  to  meet  a  corresponding  in¬ 
crease  in  prices  for  materials.  Under 
the  city  charter  of  St.  Paul  the  city 
could  not  reimburse  the  company  for 
such  losses.  The  bill  is  backed  by  the 
city  authorities  of  St.  Paul,  and  has 
been  indorsed  by  the  building  trades 
labor  organizations  of  the  city. 


Dealers,  Not  Manufacturers, 
Lower  Cement  Prices 

In  the  "Construction  News”  Section 
of  Engineering  News-Record  of  Jan.  30, 
1919,  p.  51,  last  column,  it  was  stated 
that  Portland  cement  in  New  York  had 
been  reduced  from  $4  at  dock  in  cargo 
lots  to  $3.45.  It  was  not  made  clear, 
however,  that  this  reduction  was  made 
by  the  dealers  and  not  by  the  manu¬ 
facturers.  The  price  of  cement  at  the 
mill  remains  the  same;  the  reduction  is 
a  reduction  in  profits  which  the  dealer 
is  content  to  take. 


Owners  Refuse  Government  Offer 
For  Cape  Cod  Canal 

Pursuant  to  recent  legislation,  the 
Secretaries  of  War,  Navy  and  Com¬ 
merce  have  met  and  considered  the  de¬ 
sirability  of  the  Government  purchas¬ 
ing  the  Cape  Cod  Canal.  As  they  de- 
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cided  that  the  purpose  was  desirable, 
the  next  step  was  for  the  Secretary  of 
War  to  negotiate  the  purchase.  Ac¬ 
cordingly,  after  investigation  and  ap¬ 
praisal,  he  offered  the  owners  $8,250,000 
for  the  property.  This  offer  was  de¬ 
clined,  and,  still  pursuant  to  the  law, 
the  Secretary  of  War  then  asked  the 
Attorney  General  to  begin  condemna¬ 
tion  proceedings. 


Employment 

For  the  convenience  of  engi¬ 
neers  returning  from  military 
life,  and  others,  there  are  listed 
below  agencies  which  may  be 
helpful  to  those  who  are  seeking 
employment; 

Professional  and  Special  Sec¬ 
tion,  United  States  Employment 
Service;  Thomas  T.  Read,  man¬ 
ager  Eastern  zone,  16  East  42nd 
St,  New  York,  and  Ward  R. 
Robinson,  manager.  Central  and 
W’estern  Zone,  63  E.  Adams  St, 
Chicago. 

Engineering  Societies  Em¬ 
ployment  Bureau;  Walter  V. 
Brown,  secretary,  29  West  39th 
St,  New  York  City. 

American  Association  of  En¬ 
gineers,  F.  H.  Meyers,  manager, 
29  So.  La  Salle  St,  Chicago. 
Service  to  members  only,  but 
Army  or  Navy  engineers  in  uni¬ 
form  who  are  eligible  to  certi¬ 
fied  membership  may  join  with¬ 
out  payment  of  entrance  fees  or 
dues  while  in  uniform  and  for 
six  months  after  discharge. 


No  Federal  Public  Works  De¬ 
partment  Bill  This  Session 
According  to  a  note  in  the  Wash¬ 
ington  papers.  Senator  Kenyon  of  Iowa 
has  abandoned  hope  of  getting  through 
this  ‘  session  of  Congress  his  bill  pro¬ 
viding  for  an  emergency  department 
of  public  works.  In  lieu  of  this  bill 
he  has  introduced  a  bill  to  create  a 
joint  Congressional  executive  commis¬ 
sion  of  six  to  inquire  into  existing 
methods  of  financing  the  construction 
and  acquisition  of  homes  within  the 
reach  of  people  with  modest  means. 


John  Fritz  Medal  Awarded  to 
General  Goethals 
The  John  Fritz  Medal  Board  of  Award 
Committee,  composed  of  representatives 
of  the  four  national  engineering  so¬ 
cieties,  at  its  annual  meeting  on  Jan. 
17  awarded  the  John  Fritz  medal  to 
Maj.  Gen.  George  W.  Goethals. 


Government  Surplus  Building 
Material  Small 

Inventories  of  All  Army  Construction 
Projects  Show  Relatively  Little 
That  Cannot  Be  Absorbed 

Building  material  on  hand  for  Gov- 
ernment  work  will  probably  not  become 
available  for  private  use  in  any  great 
quantity,  nor  will  its  disposal  cause 
much  disturbance  of  the  market.  The 
War  Department  has  just  made  an 
analysis  of  the  surplus  material  in  the 
hands  of  the  Construction  Division — 
which  has  probably  90%  of  all  build¬ 
ing  material  in  the  department  and  cer¬ 
tainly  the  greater  part  of  all  material 
held  by  the  Government — and  as  a  re¬ 
sult  announces  that  most  of  the  surplus 
will  be  absorbed  in  other  Government 
work.  The  inventories,  as  of  Dec.  31, 
are  divided  into  the  following  main 
groups:  Lumber,  plumbing  and  heat¬ 
ing,  electrical  material  and  equipment, 
cement,  wallboard,  millwork,  roofing, 
screening,  etc.;  miscellaneous  building 
material,  steel,  nails,  bolts,  nuts  and 
washers,  building  hardware,  paints  and 
oils,  railroad  material,  paving  material, 
piling  and  poles,  raw  material,  fencing, 
belting,  cable,  etc.;  chain,  dynamite, 
caps,  etc.;  fuel,  hose,  harness,  etc.;  lan¬ 
terns,  flashlights,  etc.;  rope,  and  miscel¬ 
laneous.  The  total  cost  to  the  Govern¬ 
ment  of  the  above  materials  is  approxi¬ 
mately  $12,000,000.  In  addition,  there 
are  construction  equipment,  office  equip¬ 
ment,  small  tools,  etc.,  amounting  to 
approximately  $3,500,000. 

Large  quantities  of  the  material  are 
being  consumed  inside  the  War  De¬ 
partment,  the  Construction  Division 
alone  having  made,  since  Dec.  31,  800 
transfers  of  materials  which  were  de¬ 
clared  surplus  at  one  project  or  another, 
transferring  them  to  some  project  where 
work  was  being  completed.  Approxi¬ 
mately  $2,000,000  worth  of  building 
material  has  been  absorbed  in  this  man¬ 
ner,  and  the  transfers  still  continue. 

The  War  Department  is  making  no 
purchases  where  material  can  be  ob¬ 
tained  from  some  other  project.  The 
largest  single  item  in  the  above  sum¬ 
mary  is  lumber,  representing  approxi¬ 
mately  one-half  the  total.  A  contract 
for  this  has  been  made  with  the  pro¬ 
ducers,  and  it  will  be  distributed  to  the 
market  at  market  prices. 

At  each  of  the  476  Army  projects 
there  is  a  constructing  quartermaster, 
who  will  make  sales  of  his  own  surplus 
under  general  instructions  issued  from 
the  director  of  sales.  This  means  that 
the  majority  of  this  surplus  will  be  ab¬ 
sorbed  in  the  particular  locality  in 
which  it  is  situated. 
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\nnual  Convention  of  Engineer¬ 
ing  Institute  of  Canada 

standardization  of  engineering  parts 
and  the  electrification  of  railways  were 
Subjects  of  technical  interest  at  the  an¬ 
nual  (onvention  of  the  Engineering  In¬ 
stitute  of  Canada,  held  in  Ottawa,  Feb. 
ll-l.i.  with  an  attendance  of  about  300 
members,  including  several  prominent 
engineers  from  the  United  States.  The 
war  accomplishments  of  Canadian  en¬ 
gineers  and  the  development  of  muni¬ 
tion  work  in  Canada  were  outlined  by 
the  president.  H.  H.  Vaughan,  of 
Montreal,  who  stated  that  the  institute 
was  represented  overseas  by  960  of  its 
members,  being  36%  of  the  total. 

“Standardization  in  Engineering” 
was  the  subject  of  a  paper  by  Capt.  R. 
J.  Durley.  chief  of  the  Division  of 
Gages  and  Standards,  Imperial  Muni¬ 
tions  Board,  who  described  the  work 
of  standardization  in  engineering  parts 
carried  on  in  England  and  the  United 
States.  He  urged  international  stand¬ 
ardization,  especially  in  airplane  parts. 

A  long  and  interesting  discussion  on 
the  subject  of  good  roads  followed  a 
paper  on  the  subject  by  Capt.  J. 
Duchastel,  who  advocated  an  appro¬ 
priation  of  $50,000,000  by  the  Federal 
Government  to  aid  the  provinces  in 
constructing  highways  of  national  im¬ 
portance.  Dr.  Ira  S.  Hollis,  rep¬ 
resenting  the  American  Society  of 
.Mechanical  Engineers,  delivered  an  ad¬ 
dress  in  which  he  expressed  the  cor¬ 
diality  of  the  relations  between  the 
United  States  and  Canada,  and  A.  D. 
Flinn,  secretary  of  the  Engineering 
Council,  discussed  “International  Af¬ 
filiation  of  Engineers.” 

The  principal  feature  of  the  third 
day’s  proceedings  was  the  presentation 
and  discussion  of  papers  on  the  topic 
of  “Railway  Electrification,”  by  John 
Murphy,  Ottawa;  W,  G.  Gordon,  trans¬ 
portation  engineer  of  the  Canadian 
General  Electric  Co.,  Toronto;  F.  H. 
Sheppard,  director  of  heavy  traction, 
Pittsburgh,  Penn.,  and  Comfort  A. 
Adams,  president  of  the  American  In¬ 
stitute  of  Electrical  Engineers.  This 
subject  was  treated  comprehensively, 
presenting  the  advantages  in  the  adop¬ 
tion  of  electrical  equipment  by  the 
railways. 

The  new  officers  elected  include  Lieut. 
Col.  R.  W.  Leonard,  St.  Catharines, 
Ont..  president;  Walter  J.  Francis, 
•Montreal,  and  D.  O.  Lewis,  Victoria, 
B.  C.,  vice  presidents. 


Engineer  Heads  Housing  Bureau 

h.  K.  Sherman,  of  Chicago,  has  been 
made  director  of  the  Bureau  of  Indus¬ 
trial  Housing  and  Transportation  of 
the  United  States  Department  of  La¬ 
bor,  succeeding  Otto  M.  Eidlitz,  who 
has  resigned.  Mr.  Sherman  is  a  sani¬ 
tary  engineer  who  has  been  connected 
with  a  number  of  the  public  works  in 
and  around  Chicago,  notably  the  Chi¬ 
cago  Sanitary  district.  He  has  been 
serving  as  assistant  chief  engineer  of 
the  housing  bureau  throughout  the  war. 


Canadian  Government  States 
Federal  Road  Policy 

Plan  Described  at  Meeting  of  Eastern 

Ontario  Good  Roads  As.sociation — 
Other  Convention  Action 

Announcement  of  the  Federal  road 
policy  of  the  Canadian  Government  was 
made  by  a  representative  at  the  annual 
meeting  of  the  Eastern  Ontario  Good 
Roads  Association,  held  at  the  Chateau 
Laurier,  Ottawa,  Feb.  4  and  5.  The  na¬ 
tional,  and  even  the  international,  im¬ 
portance  attached  to  this  Government 
statement  made  it  one  of  the  outstand¬ 
ing  features  of  the  meeting. 

In  giving  out  the  information  at  the 
annual  dinner,  the  Hon.  Dr.  J.  D.  Reid, 
Federal  minister  of  railways  and 
canals,  whose  portfolio  includes  the  De¬ 
partment  of  Highways,  stated  that  of 
the  250,000  miles  of  highways  in  the 
Dominion  of  Canada  200,000  miles  are 
third-class  roads  leading  from  the  farm 
to  the  market;  40,000  are  second-class 
roads  leading  from  the  larger  centers 
to  smaller  market  centers,  while  the 
remaining  10,000  miles  are  first-class 
roads  connecting  the  larger  centers  of 
population  in  the  provinces. 

The  Dominion  Government,  according 
to  Dr.  Reid,  agrees  to  pay  an  amount 
toward  the  cost  of  first-class  roads 
which  will  be  fair  and  reasonable.  No 
definite  statement  regarding  the 
amount  was  made,  but  it  is  believed 
that  it  will  be  either  40  or  50%  of  the 
total  expenditure.  The  Hon.  Gideon 
Robertson,  minister  of  labor,  suggested 
that  in  laying  out  work  care  should  be 
exercised  that  the  highways  be  near 
larger  centers  of  population  where  un¬ 
employment  exists. 

In  discussing  the  Federal  announce¬ 
ment,  the  Hon.  Findlay  McDiarmid, 
minister  of  public  works  and  highways 
for  the  Province  of  Ontario,  stated  that 
it  would  result  in  his  department 
designating  a  greater  mileage  of 
provincial  highways  and  would  mean 
more  rapid  construction.  Ontario  had 
passed  suitable  legislation  two  years 
ago.  There  had  been  criticism  in  cer¬ 
tain  quarters  regarding  trunk-highway 
construction  under  present  conditions, 
and  he  asked  whether  the  convention 
favored  delay.  A  negative  answer  ap¬ 
peared  to  be  unanimous.  He  said  that 
if  ever  a  progressive  program  was  jus¬ 
tified  it  is  now,  and  it  would  be  the  en¬ 
deavor  of  his  department  to  build  the 
roads  in  such  a  way  that  they  would 
meet  future  as  well  as  present  demands. 

Since  its  formation  in  July,  1918,  the 
Good  Roads  Association  has  promoted 
195  miles  of  provincial  highways,  and 
331  miles  of  county  provincial  high¬ 
ways  have  been  arranged  for.  This 
system  will  connect  Ottawa  and  Pres¬ 
cott,  Ottawa  and  Kingston  and  Ottawa 
with  the  Quebec  Highway  leading  to 
Montreal. 

Nearly  300  delegates  were  registered 
during  the  convention,  and  the  officers 
elected  were  as  follows:  President, 
Nelson  D.  Porter,  Ottawa;  secretary- 
treasurer,  W.  Y.  Denison.  Ottawa. 


Hi)||i:hway  and  Truck  Appropria¬ 
tions  Agreed  to  by  Conferees 

Conferees  of  the  United  States  Sen¬ 
ate  and  House  have  agreed  upon  the 
Post  Office  .Appropriation  Bill,  includ¬ 
ing  $200,000,000  for  Federal  aid  to 
highways  and  $.300,000  to  continue  ex¬ 
periments  with  motor-truck  transporta¬ 
tion  of  parcels  post  mail  matter.  The 
bill  also  increases  the  number  of  roads 
to  which  Federal  aid  may  be  applied. 


Michigan  Plans  Extensive  High¬ 
way  Improvements 


A  bill  has  been  passed  by  both  houses 
of  the  .Michigan  legislature,  provid¬ 
ing  for  submitting  to  the  voters,  a  con¬ 
stitutional  amendment  which  will  rl- 
low  the  issue  of  $50,000,000  in  high¬ 
way  improvement  bonds.  .An  election 
for  this  purpose  will  be  held  early  in 
April.  Various  state  farmers’  organ¬ 
izations,  together  with  the  Grange,  have 
passed  resolutions  approving  of  the 
amendment. 

It  is  proposed  to  complete  a  system  of 
about  5000  miles  of  roads.  Roughly 
speaking,  this  will  comprise  two  north 
and  south  main  lines  from  the  southern 
boundary  to  Lake  Superior,  with  the 
necessary  cross-connecting  lines  to 
reach  every  county  in  the  state.  Ar¬ 
rangements  are  being  made  to  intro¬ 
duce  immediately  laws  to  carry  out  the 
plan,  if  the  people  approve  of  the 
amendment.  If  present  plans  materia¬ 
lize  the  funds  will  be  raised  by  taxation, 
each  county  paying  a  certain  percent¬ 
age  of  the  cost  of  the  highways  within 
its  boundaries,  while  the  remainder 
will  be  paid  by  the  state*  as  a  whole. 

Highway  Bond  Issue  Approved 
by  Minnesota  Legislature 

Practically  unanimous  approval  of 
the  plan  to  submit  to  the  people  an 
amendment  to  the  state  constitution, 
providing  for  a  bond  issue  to  construct 
a  definite  state  highway  system,  was 
given  recently  by  both  houses  of  the 
Minnesota  legislature.  There  were 
only  10  votes  against  the  plan — three 
in  the  Senate  and  seven  in  the  House — 
and  they  were  all  cast  by  members  of 
the  Nonpartisan  League,  apparently 
for  political  reasons.  A  complete  de¬ 
scription  of  the  proposition  was  given 
in  Engineering  Newn-Record  of  Dec. 
26,  1918,  p.  1199.  The  amendment, 
which  provides  for  the  issue  of  not 
more  than  $100,000,000  in  bonds,  will 
be  submitted  to  the  people  at  the  gen¬ 
eral  election  in  1920. 


Building  Officials  Have  Meeting 


Men  responsible  for  the  administra¬ 
tion  of  building  laws  met  at  the  fifth 
annual  Building  Officials’  Conference, 
held  at  Pittsburgh  Feb.  6-8,  1919.  A 
joint  session  of  the  conference  and  the 
National  Brick  Manufacturers’  Asso¬ 
ciation  was  held  Feb.  7. 

The  placing  of  responsibility  for  safe 
building  construction  and  a  proper  com¬ 
pliance  with  laws  and  ordinances 
formed  the  chief  topic  of  discussion.  It 
was  generally  agreed  that  effort  should 
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bo  made  to  place  that  responsibility. 
The  outcome  of  the  discussion  was  the 
adoption  of  the  followinf;  resolution: 

Resolved,  that  it  is  the  sense  of  the 
Buildintr  Officials'  Conference  that  for 
the  better  protection  of  the  public 
against  unsafe  and  illetral  building:  con¬ 
struction,  suitable  leirislation  should  be 
enacted  by  which  building  operations 
shall  be  restricted  to  architects,  engi¬ 
neers,  builders,  superintendents  of  con¬ 
struction  or  others  who  have  by  proper 
evidence  shown  their  ability  or  capacity 
for  undertaking;  such  building  opera¬ 
tions,  and  on  whom  individual  respon¬ 
sibility  for  the  safe  prosecution  of  the 
work  and  a  compliance  with  the  laws 
relating  to  buildings  can  be  placed;  and 

Resolved,  further,  that  the  secretary 
of  this  organization  be  directed  to  fur¬ 
nish,  at  the  request  of  any  member, 
copies  of  this  resolution  for  presenta¬ 
tion  to  legislative  bodies  in  support  of 
such  legislation. 

Rudolph  P.  Miller,  New  York,  con¬ 
tinues  as  chairman  of  the  conference 
and  F.  W.  Lumis,  superintendent  of 
buildings,  Springfield,  Mass.,  is  secre¬ 
tary. 


Philadelphia  Lets  Contract 
for  Big  Pier 

Philadelphia  is  the  first  big  city 
actually  to  let  a  public  works  contract 
of  any  size.  On  Feb.  14  the  Depart¬ 
ment  of  Wharves,  Docks  and  Ferries 
opened  bids  for  the  construction  of  the 
Kenilworth  St.  pier  on  the  Delaware 
River,  a  modern  freight  pier  of  the 
well-known  Philadelphia  type.  Eleven 
contractors  made  tenders  of  remark¬ 
able  closeness,  considering  the  times. 
On  Feb.  17  the  contract  w'as  awarded 
to  the  F.  W.  Mark  Construction  Co., 
of  Philadelphia,  the  low  bidder,  at 
$908,000. 

The  itemized  bids  are  given  in  the 
pages  of  the  “Construction  News”  sec¬ 
tion.  Throwing  out  two  in  excess  of 
$1,500,000,  the  remaining  nine  bids 
varied  a  maximum  of  $173,000  from  the 
average,  with  seven  bids  less  than  $83,- 
000  above  the  low  bid. 

The  work  comprises  200,000  cu.yd. 
of  dredging,  800  tons  of  riprap,  30,000 
tons  of  gravel  and  stone  fill  and  11,200 
sq.yd.  of  paving. 


Contract  for  f^even  Miles  of  72- 
Inch  Steel  Water  Pipe 
To  Be  Let 

Bids  for  furnishing  and  laying  34,590 
ft.  of  72-in.  riveted  steel  pipe  to  dupli¬ 
cate  the  present  water-supply  conduit 
l>etween  the  Boonton  reservoir  and  the 
Watchung  tunnel  (near  Upper  Mont¬ 
clair)  are  wanted  by  Jersey  City,  N.  J., 
until  Mar.  25.  The  work  was  adver¬ 
tised  in  1918,  separate  bids  for  fur¬ 
nishing  and  laying  the  pipe  having  been 
invited,  but  war  conditions  prevented 
letting  contracts.  Michael  I.  Fagen  is 
director  and  Charles  A.  Van  Keuren 
is  chief  engineer  of  the  Department  of 
Streets  and  Improvements,  and  Clyde 
Potts,  New  York  City,  is  consulting 
engineer  for  the  work. 


More  Engineers  Get  High 
Military  Honors 

Made  Grand  Officers  of  the  Legion  of 
Honor  and  Receive  Distin¬ 
guished  Service  Medals 

High  military  honors  were  awarded 
to  several  engineer  officers  in  Wash¬ 
ington  Feb.  13,  when  General  Collardet, 
the  French  military  attache,  formally 
presented  decorations  of  the  Legion  of 
Honor,  previously  decreed  by  President 
Poincare,  and  Secretary  of  War  Baker, 
in  the  name  of  President  Wilson,  deco¬ 
rated  nine  American  Army  officers  and 
two  civilians  with  the  Distinguished 
Service  Medal. 

Five  officers  were  made  Grand  Of¬ 
ficers  of  the  Leg’on  of  Honor,  including 
Maj.  Gen.  Henry  Jervey  (previously 
colonel.  Corps  of  Engineers),  Maj.  Gen. 
George  W.  Goethals  and  Maj.  Gen. 
William  C.  Gorgas. 

Distinpruished  Service  Medals  were 
formally  presented  to  a  number  of  of¬ 
ficers  by  Secretary  Baker.  The  re¬ 
cipients  of  the  medals  included  the 
following: 

Brig.  Gen.  R.  C.  Marshall,  Jr.,  chief 
of  the  Construction  Division,  for  “his 
zeal,  judgment  and  exceptional  admin¬ 
istrative  ability  in  the  Construction  Di¬ 
vision  of  the  Army,  which  enabled  ser¬ 
ious  difficulties  to  be  overcome  and  the 
construction  necessary  for  a  great  army 
to  be  provided.” 

Brig.  Gen.  Robert  I.  Rees,  chairman 
of  the  committee  on  special  training 
and  education,  for  “his  initiative  and 
breadth  of  vision,  to  which  were  largely 
due  the  successful  measures  for 
training  enlisted  men  for  special  serv¬ 
ices  and  the  establishment  of  the 
Students’  Army  Training  Corps.” 

Brig.  Gen.  William  H.  Rose,  in  charge 
of  the  Engineer  Depot,  who  “while  in 
charge  of  the  Engineer  Depot  was 
charged  with  the  system  of  purchase 
of  supplies.  His  exceptional  ability, 
judgment  and  resourcefulness  are  ap¬ 
parent  in  the  efficient  solution  of  the 
many  difficult  problems  involved  and  in 
the  success  attained  in  supplying  the 
vast  quantities  of  engineering  supplies 
to  the  Army  overseas.” 

Distinguished  Service  Medals  were 
also  conferred  on  Guy  E.  Tripp,  “who, 
as  chief  of  the  Production  Division  of 
the  Ordnance  Department,  and  later 
as  assistant  chief  of  ordnance,  dis¬ 
played  fine  technical  ability  and  broad 
judgment  in  systematizing  methods  and 
practices,  resulting  in  the  efficient  co¬ 
operation  of  industries  producing  arti¬ 
cles  of  ordnance  for  the  Army,”  and 
Edward  R.  Stettinius,  “who,  as  Di¬ 
rector  General  of  Purchases  for  the 
War  Department,  Second  Assistant 
Secretary  of  war  and  special  represen¬ 
tative  in  France  of  the  Secretary  of 
War,  in  connection  with  the  procure¬ 
ment  of  munitions  for  the  American 
Expeditionary  Forces,  rendered  con¬ 
spicuous  services.  His  broad  vision  and 
splendid  judgment  have  been  of  the 
greatest  value  to  the  success  of  the 
military  program.” 
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St.  Louis  Garbage  Will  Be  led 
To  Hogs  for  a  Year 

The  garbage  of  St.  Louis  will  be  fe  i 
to  hogs  during  the  year  beginning  I  j.} 
15,  1919.  Meanwhile,  the  Board  <  f 
Public  Service  will  prepare  specifiea 
tions,  on  broad  lines,  under  which  bul.<. 
for  disposal  will  be  invited.  During  thi 
present  year  the  garbage  from  the  out 
lying  districts  will  be  sold  by  the  city 
to  a  number  of  hog  raisers  in  St.  Louis 
County,  the  city  delivering  the  garbage 
at  various  stations  within  the  city 
limits  and  the  hog  raisers  agreeing  to 
pay  25c.  a  ton  for  stated  amounts.  All 
the  remaining  garbage  collected  by  the 
city  will  be  bought  by  Guy  Caron!  Lit¬ 
tle  Rock,  Ark.,  for  25c.  a  ton,  and  will 
be  delivered  by  the  city  to  a  hog-feed¬ 
ing  farm  to  be  established  by  the  con¬ 
tractor  within  50  miles  of  St.  Louis 
The  city  agrees  to  deliver  a  minimum 
of  150  tons  in  three  days,  and  Mr 
Caron  agrees  to  take  any  amount  in  ex¬ 
cess  of  the  minimum.  It  is  estimated 
that  during  the  summer  season  the 
deliveries  will  be  as  high  as  100  tons 
per  day. 

Transportation  from  the  city  to  the 
Caron  farm  will  cost  the  city  from  25c. 
to  40c.  a  ton,  according  to  the  location 
finally  chosen.  Thus,  for  one-half  to 
one-third  of  its  garbage  the  city  will 
get  26c.  a  ton,  delivered,  while  for  the 
remainder  disposal  will  cost  it  from 
nothing  to  16c.  a  ton.  It  is  estimated 
that  under  the  worst  contingencies  the 
average  net  cost  of  disposal  for  the  year 
will  be  6c.  to  10c.  a  ton,  which  under 
favorable  conditions  there  may  be  a 
small  revenue  to  the  city. 

Until  recently  the  city  paid  the  In¬ 
diana  Reduction  Co.  87c.  a  ton  for  dis¬ 
posal  by  reduction,  the  contractor 
transporting  the  garbage,  at  its  own 
cost,  from  loading  docks  in  the  city  to 
its  plant.  This  contract  expired  Sept. 
1,  1918.  The  company  then  took  the 
garbage  without  cost,  the  city  towing 
it  to  the  reduction  works  at  an  esti¬ 
mated  cost  to  it  of  20c.  a  ton.  Under 
an  option,  the  company  cancelled  this 
contract,  the  cancellation  to  take  ef¬ 
fect  Feb.  15,  1919.  All  of  the  forego¬ 
ing  figures  are  exclusive  of  the  cost  of 
collection. 


Portland  Grain  Elevator  Settles 
During  Construction 

Settlement  of  the  municipal  grain 
elevator  being  built  at  Portland,  Ore., 
has  halted  work  on  the  structure  while 
studies  of  the  foundation  conditions  are 
being  made.  The  building  is  of  con¬ 
crete,  155  X  111  ft.  in  plan  and  85  ft. 
high.  It  is  founded  on  a  heavy  con¬ 
crete  mat  resting  in  turn  on  w’ooden 
piles  50  to  60  ft.  long.  It  is  estimated 
that  these  piles  are  now  taking  about 
60%  of  their  ultimate  load.  They  were 
designed  for  a  safe  load  of  25  tons  per 
pile,  and  some  of  the  piles  were  loaded 
with  40  tons  without  settlement.  So 
far  the  observed  settlement  has  been 
about  12  in.  and  is  decreasing.  It  is 
not  quite  uniform,  the  floor  being  4  in 
out  of  level. 
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Proposes  Extensive  New  York 
Port  Scheme 

Before  the  New  York-New  Jersey 
Port  and  Harbor  Development  Com¬ 
mission.  Feb.  13,  Gustav  Lindenthal, 
.Vew  York  consulting  engineer,  ex¬ 
plained  an  extensive  scheme  for  the  de¬ 
velopment  of  the  termirtal  and  trans¬ 
portation  facilities  of  the  Port  of  New 
York  which  he  proposes.  The  plan  calls 
for  a  belt  railroad  in  New  Jersey  tying 
totrether  the  railroads  there  and  con¬ 
necting  with  Staten  Island,  Long  Island 
and  Manhattan  Island  by  bridges  and 
tunnels.  There  would  be  a  classifica¬ 
tion  yard  in  the  New  Jersey  meadows 
accessible  to  all  railroads  and  to  motor 
trucks,  from  which  local  freight  to  Jer¬ 
sey  City  and  Manhattan  could  be  dis¬ 
tributed;  a  multiple-track,  high-level 
bridge  across  the  North  River,  an  ele- 
vaU'd  railroad  connecting  with  the 
bridge  and  paralleling  the  river  water 
front  in  Manhattan,  with  freight  and 
passenger  stations  and  market  halls 
distributed  along  its  length.  There 
would  also  be  tunnels  under  the  river 
near  Battery  Place,  which  would  pro¬ 
vide  circulatory  movement  of  trains  to 
and  from  the  New  Jersey  side.  Fur¬ 
ther  developments  would  be  a  tunnel 
under  New  York  harbor,  connecting  the 
i  rcsent  Greenville  yard  of  the  Pennsyl¬ 
vania  and  the  Bay  Ridge  yard  of  the 
Long  Island,  a  union  station  in  Manhat¬ 
tan  Island  for  all  of  the  railroads  com¬ 
ing  through  New  Jersey,  connection  via 
moving  platform  in  a  tunnel  between 
all  of  the  north  and  south  rapid-transit 
lines  and  the  belt-line  railroad,  and  a 
tunnel  connection  between  the  river 
tracks  of  the  New  York  Central  and 
the  tracks  of  the  other  divisions  of  the 
same  railroa<l. 

The  plan  proposed  is  but  one  of 
many  which  have  been  presented  to 
the  commission.  It  contains  features 
similar  to  those  proposed  by  William  J. 
W’ilgus  and  by  Ernest  P.  Goodrich  some 
years  ago.  The  estimated  cost  of  the 
project,  not  including  river-front  im¬ 
provements  and  shipping  piers,  would 
be  about  $211,000,000. 

Money  for  the  California  Land 
Settlement  Board 

For  an  extension  of  the  work  of  the 
California  Land  Settlement  Board,  de¬ 
scribed  at  length  in  Engineering 
SewH-liecord  of  Dec.  5,  1918,  p.  1014, 
an  appropriation  of  $1,000,000  from 
current  revenue  and  a  bond  issue  of 
$10,000,000,  available  two  years  hence, 
are  proposed.  It  is  expected  that  bills 
to  tho.se  ends  now  before  the  legisla¬ 
ture  will  be  enacted.  Dr.  Elwood 
.Mead,  Berkeley,  Cal.,  is  chairman  of 
the  board. 


Bills  Call  for  Power  Surveys 
Requests  for  two  appropriations  for 
special  investigations  and  report  on 
the  power  supply  have  been  made  by 
Secretary  of  the  Interior  Lane.  One 
of  these  asks  an  appropriation  of  $50,- 
000  for  a  survey  of  the  power  resources 
all  over  the  United  States.  This  pro¬ 


posed  appropriation  is  embodied  in  the 
Sundry  Civil  Bill.  If  approved,  the  work 
would  be  done  by  the  Geological  Sur¬ 
vey.  The  other  reciuest  is  for  an  ap¬ 
propriation  of  $200,000  for  a  report  on 
the  power  supply  for  the  inau.'trial 
region  of  the  northern  Atlantic  sea¬ 
board,  extending  in  general  from  Bos¬ 
ton  to  Washington.  If  approved,  this 
work  would  be  done  by  the  Geological 
Survey  and  the  Bureau  of  Mines  in  co¬ 
operation.  The  request  for  the  $200,- 
000  appropriation  has  been  approved 
by  the  Secretary  of  the  Treasury  and 
has  been  forwarded  to  Swagar  Sherley, 
chairman  of  the  House  Committee  on 
Appropriations. 


Minnesota  Engineers  Meet  In 
Joint  Sessions 

The  annual  meeting  and  banquet  of 
the  affiliated  societies  of  the  Minnesota 
Joint  Engineering  Board  was  held  in 
St.  Paul,  F’cb.  13.  It  was  attended  by 
over  200  representative  members  of  the 
eight  societies  affiliated  under  the 
board.  The  speakers  of  the  evening 
were  Edward  A.  Filene  of  Boston,  di¬ 
rector  of  the  Chamber  of  Commerce  of 
the  United  States  and  member  of  the 
League  to  Enforce  Peace  committee, 
now  touring  the  country  with  Ex- 
President  Taft;  L.  C.  Fritch,  vice  presi¬ 
dent  and  chief  engineer  of  the  Chicago, 
Rock  Island  &  Pacific  Ry.,  who  spoke 
on  the  railway  problem;  Oscar  Hallam, 
associate  justice  of  the  Supreme  Court 
of  Minnesota,  who  delivered  c»n  ad¬ 
dress  on  “The  American  Engineer”;  W. 
L.  Darling,  director  of  the  American 
Society  of  Civil  Engineers,  who  spok* 
on  the  work  of  the  Development  Com¬ 
mittee  and  the  engineer’s  relation  to 
public  affairs,  and  Dwight  E.  Wood- 
bridge,  consulting  mining  engineer  of 
Duluth. 

Before  the  banquet  a  business  meet¬ 
ing  of  the  board  was  held  at  which  two 
delegates  from  each  of  the  affiliated  so¬ 
cieties  were  present  and  discussed 
various  organization  schemes  which  had 
been  presented  by  the  Engineers’  So¬ 
ciety  of  St.  Paul,  the  Engineers’  Club 
of  Duluth,  the  Engineers’  Club  of  Min¬ 
neapolis  and  the  Minnesota  Section  of 
the  American  Institute  of  Electrical 
Engineers. 

There  was  a  surprising  unanimity  of 
opinion  that  the  Joint  Board  should 
continue  as  a  joint  board  along  the 
lines  on  w’hich  it  had  already  been  or¬ 
ganized,  with  the  exception  that  the 
membership  of  each  society  should  be 
increased  to  three.  As  the  board  is 
organized  at  present,  there  is  one  mem¬ 
ber  from  each  society,  and  the  work 
of  the  board  has  increased  to  such  a 
point  that  each  member  is  carrying  too 
much  load.  With  24  members,  the  work 
can  be  divided  and  much  more  effective 
service  rendered.  This  body  voted  to 
make  this  change  in  the  organization, 
and  it  was  concurred  in  ’uy  the  Joint 
Board  in  business  session;  this  change 
in  its  constitution  will  be  immediately 
presented  to  the  various  societies  for 
confirmation. 


Isolation  Is  Problem  of  North 
Dakota  Engineers*  Society 

Although  no  bond  issue  for  good 
roads  is  in  sight  in  North  Dakota,  that 
state  in  1918  put  under  construction 
more  mileage  bearing  Federal  aid  than 
did  neighboring  sUiU's,  according  to  J 
E.  Kaultiss,  assistant  state  highway  en¬ 
gineer.  who  addressed  the  North  Da¬ 
kota  Society  of  Engineers  at  the  re¬ 
cent  meeting  held  at  Valley  City.  He 
stated  that  outside  of  towns  and  cities 
all  road  improvements  consist  of  grad¬ 
ing,  shaping,  weed  extermination  and 
jridge  and  culvert  construction,  which 
will  be  useful  when  surfacing  becomes 
inancially  possible,  ('ounty  work,  pre¬ 
vious  to  the  establishment  of  the  State 
Highway  Department  in  1917,  was  car¬ 
ried  out  on  the  basis  of  $900  per  mile, 
but  already,  by  common  consent  and  re¬ 
ciuest  of  counties,  the  state  has  in¬ 
creased  this  to  $1.')00.  Of  the  350  miles 
put  under  construction  last  season,  one- 
half  is  complete.  Funds  and  plans  will 
be  available  for  at  least  an  equal  mile¬ 
age  this  year. 

The  surfacing  of  roads  has  not  yet 
leceived  any  serious  consideration,  but 
Mr.  Kaulfiss  was  of  the  opinion  the 
demand  would  come  sooner  than  most 
people  expected,  becau.se  of  the  fact 
that  the  state  heads  the  list  of  persons 
per  automobile,  9.3,  with  Nebraska 
next  at  9.5.  With  another  bumper 
wheat  crop  and  unprecedented  high 
prices,  the  farmers’  demands  will  in¬ 
evitably  be  in  the  direction  of  good 
roads  all  the  year  round. 

In  the  address  of  the  president,  E. 
J.  Thomas,  professional  difficulties  due 
to  isolation  and  the  impracticability  of 
having  any  but  annual  meeting  activi¬ 
ties  were  emphasized.  Authorization 
was  given  for  a  committee  to  work  out 
if  possible  some  cooperative  scheme 
with  the  American  Association  of  En¬ 
gineers  whereby  service  might  be  ren¬ 
dered  throughout  the  year.  Prof.  R. 
H.  Slocum,  who  made  the  proposal,  was 
of  the  opinion  that  a  mutually  bene¬ 
ficial  arrangement  could  be  effected. 
“Publicity  for  the  Engineer  and  How 
to  Get  It”  w’as  the  subject  of  an  illus¬ 
trated  talk  by  W.  W.  DeBerard,  who 
held  that  too  few  engineers  utilized  the 
opportunities  for  publicity  of  the  work 
of  the  profession.  Licensing  of  engi¬ 
neers  and  surveyors  was  discussed,  and 
the  question  of  standardized  fees  re¬ 
ceived  attention,  but  no  action  was 
taken. 

The  officers  elected  for  the  coming 
year  are  J.  A.  Jardine,  president;  Miss 
E.  M.  Jack,  city  engineer,  Williston. 
and  R.  M.  Stee,  vice-presidents;  W.  H. 
Robinson,  state  engineer,  librarian; 
Prof.  E.  F.  Chandler,  University,  secre¬ 
tary.  Fargo  won  the  contest  for  the 
meeting  place  next  year. 

Flocd-Control  Survey  of  the  River 
Colorado  Proposed 

A  survey  of  the  Colorado  River  with 
i  view  to  flood  control  is  provided  for 
by  a  bill  now  before  Congress.  The 
bill  directs  the  Secretary  of  War  to 
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make  “a  preliminary  examination"  of 
the  river  "with  a  view  to  the  control 
of  its  floo<ls  ir.  accordance  with  the  pro¬ 
visions  of  an  act  to  provide  for  the 
control  of  the  floods  of  the  Mississippi 
River  and  of  the  Sacramento  River  in 
California,”  approved  Mar.  1,  1917. 


Oregon  Engineers  Discuss 
Legislation 

At  the  annual  meeting  of  the  Oregon 
Society  of  Engineers  held  in  Portland 
on  Feb.  3,  a  spirited  discussion  of  the 
bill  for  re^:isteriiiir  professional  engi- 


Notes  from  the  Field 

In  the  agitation  for  higher  compen¬ 
sation  levels  there  is  danger  that  many 
will  draw  the  conclusion  that  they  will 
get  higher  pay  when  the  levels  go  up, 
despite  the  quality  of  their  services. 
Such  a  conclusion  would  be  unsound. 
The  higher  the  salary,  the  stricter  the 
scrutiny  in  employing  and  retaining 
men.  Moreover,  there  will  always  be 
the  lower  grades,  no  matter  how  high 
the  general  level  may  be  raised.  The 
rewards  will  go  to  the  good  drafts¬ 
man,  the  good  inspector,  the  good  as- 


day  who  are  prepared  to  earn 
higher  compensation. 


The  incident  related  above 
also  that  while  it  is  easy  to  get  a  joi, 
the  hard  part  is  to  hold  it.  E.  J.  .M 

Council  Urges  Engineers  for 
Reconstruction  Committees 

The  chairman  of  the  Engineering 
Council,  J.  Parke  Channing,  has  sent 
to  Governor  Smith  of  New  York  and  to 
all  other  Governors  letters  in  which, 
after  reviewing  the  serious  situation 


Two  Noted  Engineering 
Achievements 

The  concrete  freighter 
“Faith''  itaxuing  through 
the  ('iilehra  Cut  of  the 
Funauia  Canal  on  its 
way  north  last  fall.  The 
photograph  has  been 
withheld  until  now  by 
the  censor. 


neers,  now  before  the  legislature  of 
Oregon,  was  participated  in  by  nearly 
everyone  present.  When  a  vote  was 
called  for,  however,  the  majority  was 
not  willing  to  express  a  definite  opin¬ 
ion  for  or  against  such  legislation. 

A  bill  abolishing  the  offices  of  county 
surveyor  and  roadmaster,  and  creating 
the  office  of  county  engineer  in  place 
of  them,  was  indorsed  by  the  society. 

The  election  of  officers  resulted  as 
follows: 

President,  John  W.  Cunningham,  of 
Baar  &  Cunningham,  consulting  engi¬ 
neers;  third  vice  president,  to  serve 
three  years,  0.  Laurgaard,  city  engi¬ 
neer  of  Portland;  treasurer,  Henry  M. 
Morse,  consulting  engineer;  secretary, 
Orrin  E.  Stanley,  sewer  engineer.  De¬ 
partment  of  Public  Works,  Portland; 
directors,  to  serve  three  years,  Philip 
H.  Uater,  district  engineer.  United 
States  Forest  Service,  Portland;  0.  A. 
Kratz,  chief  of  the  Bureau  of  Con¬ 
struction,  City  of  Portland,  and  Her¬ 
bert  Nunn,  state  highw-ay  engineer, 
Salem. 


Chief  Engineer  of  Expeditionary 
Forces  Gets  Medal 
Maj.  Gen.  William  C.  Langfitt,  chief 
engineer  of  the  American  Expedition¬ 
ary  Forces,  received  the  Distinguished 
Service  Medal  from  General  Pershing 
on  Jan.  18  at  headquarters.  Services 
of  Supply,  at  Tours.  The  decoration 
was  conferred  personally  by  General 
Pershing,  the  award  being  made  for 
efficient  conduct  of  the  engineer  depart¬ 
ment’s  work. 


sistant  engineer.  The  man  who  is  just 
scraping  through,  giving  an  indifferent* 
service,  is  going  to  remain  in  the  lower 
ranks,  while  his  more  competent,  re¬ 
liable  and  conscientious  brethren  will 
get  the  increased  compensation. 

Take  a  case  recently  under  observa¬ 
tion.  An  engineer  had  been  advanced 
in  a  year’s  time  from  the  $3000  to  the 
$4300  salary  class,  though  for  10  years 
his  salary  had  hovered  around  the 
$3000  mark.  It  was  conceded  that  the 
cost  of  living  and  change  of  work  war¬ 
ranted  the  increase.  As  a  $3000  man 
no  fault  was  found  with  his  services. 
He  had  exercised  relatively  little  ini¬ 
tiative;  the  man  above  made  the  de¬ 
cisions. 

In  the  $4300  class  his  work  was  sub¬ 
ject  to  much  more  severe  scrutiny.  He 
had  reached  the  class  where  initiative 
is  demanded.  He  was  expected  "to  come 
through  big,”  and  he  failed. 

It  was  not  the  employer’s  hope  that 
he  could  get  the  ..ssigned  work  done  for 
less  than  $4300,  b'lt  he  knew  that  he 
could  get  mighty  good  men  for  $4000, 
and  his  duty  to  himself  and  his  com¬ 
pany  demanded  that  he  buy  the  best 
brains  obtainable  for  the  money  avail¬ 
able. 

What  applied  in  this  case  applies 
generally.  No  matter  how  the  general 
compensation  levels  may  rise,  only 
those  will  rise  with  them  who  have  cor¬ 
responding  capacity.  The  lower  grades 
will  always  remain,  as  they  do  in  medi¬ 
cine  and  the  law.  They  will  be  filled 
by  those  less  well  prepared,  less  care¬ 
ful,  less  faithful. 

Only  those  will  rejoice  in  the  coming 


in  which  many  technical  engineers  now 
find  themselves  because  of  the  cessa¬ 
tion  of  work  by  private  enterprise  in 
engineering  construction,  says: 

“Even  if  it  is  wise  to  defer  actual 
construction  till  prices  are  more  favor¬ 
able,  there  is  a  wonderful  opportunity 
now  to  make  plans  for  the  future.”  The 
letter  urges  the  appointment  at  once 
of  a  reconstruction  committee,  a  proper 
proportion  of  whose  members  shall  be 
engineers  of  prominence,  or,  if  such  a 
committee  has  already  been  appointed, 
that  carefully  selected  engineers  be 
added  to  its  membership,  and  continues: 

“Highways,  schoolhouses  and  other 
public  buildings,  water-works,  sewer¬ 
age  systems  and  public  utilities  are 
among  the  public  works  which  may  be 
planned  according  to  the  needs,  of  the 
state  and  its  communities.  Engineers 
are  especially  fitted  to  advise  on  proj¬ 
ects  of  these  kinds.  It  is  sugge.sted 
that  even  if  at  the  present  time  low¬ 
est  prices  for  materials  and  minimum 
wages  may  not  yet  prevail,  it  will  in 
the  long  run  be  an  economy  to  the  state 
to  utilize  now  the  professional  talent 
and  labor  available  in  making  plans 
for  the  future,  and  in  executing  work 
which  may  be  urgent.” 

Record  Number  of  Students 

As  a  result  of  the  war,  the  Mass¬ 
achusetts  Institute  of  Technology  has 
more  regular  students  than  it  ever  had 
before  at  this  time  of  year.  The  pre¬ 
cise  number  is  1944 — this  in  spite  of  the 
fact  that  practically  the  whole  of  the 
senior  class  has  already  been  graduated 
by  reason  of  special  courses. 
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(ieneral  Black  Heads  Federal 
Fort  Commission 

Maj.  (Jpn.  William  M.  Black.  c!w?f 
jf  enirir.cers,  United  States  Army,  has 
been  nia<ie  chairman  of  the  Port  and 
Harbor  Facilities  Commission  of  the 
Fnite.i  States  Shippinir  Boar  i,  suc- 
ivediny  Kdward  F.  Carry  of  ChicaKO, 
Jho  recently  resigned.  General  Black 
v.ill  continue  to  perform  his  military 
duties  in  addition  to  those  devolvinn 
upon  him  in  his  new  position.  The 
Port  and  Harbor  Facilities  Commission 
is  enyaytal  in  the  study  of  the  ports 
of  the  United  States  with  a  view  to 
recommendations  as  to  methods  which 
will  increase  the  use  and  economy  of 
such  ports.  It  has  been  in  existence 
for  six  months  or  more,  but  has  not 
as  yet  presented  any  public  report. 

Hydraulic  Turbine  Casinir  Breaks 
and  Floods  Power  Plant 

On  Feb.  17  the  cast-iron  scroll  case 
in  the  upper  section  of  one  of  the 
hydraulic  turbines  in  the  Wachusett 
dam  power  station  at  Clinton,  Mass., 
broke  suddenly,  leaving  an  openintr 
about  12  ft.  sejuare.  Before  the  flow 
could  be  shut  off  the  escaping  water 
had  flooded  the  power  station  4  ft.  deep 
and  pretty  thoroughly  destroyed  the 
movable  contents.  The  KeneratinK 
units  themselves  were  not  seriously 
(lamaKed  and  reciuire  little  except  dry¬ 
ing  to  put  them  in  service.  The  total 
damage  is  estimated  at  $5000. 

The  break  was  caused  by  the  sudden 
closing  of  a  wicket  gate,  presumably 
by  a  governor.  The  flood  prevented  the 
operation  of  the  hydraulic  gate,  and  a 
watchman  had  to  go  to  the  top  of  the 
dam  and  shut  off  the  flow  by  operating 
the  hand  gates  in  the  upper  chamber. 
This  took  about  a  half  hour.  Fortu¬ 
nately,  all  switches  were  pulled  before 
the  men  left  the  power  house,  so  the 
only  damage  was  by  the  water. 

The  dam  is  a  part  of  the  Metropoli¬ 
tan  Water  Supply  for  Boston  and  the 
surrounding  district. 


Engineering  Societies 


The  .Minnesota  Surveyors  and  En- 
.{ineers’  Society  gave  a  prominent  place 
t)  a  discussion  of  matters  of  legisla¬ 
tion,  at  the  annual  meeting  held  at  St. 
I’aul  Feb.  12-14.  It  was  pointed  out 
that  resolutions  passed  by  the  society 
during  the  state  legislature  assembly 
had  had  apparently  little  effect,  indi¬ 
cating  personal  effort  with  legislators 
by  engineers  as  being  the  best  means 
of  bringing  action  in  matters  of  in¬ 
terest  to  the  engineering  profession. 
Among  the  reports  of  committees  were 
those  on  drainage,  highways,  and  mu¬ 
nicipal  engineering.  The  following  of¬ 
ficers  were  elected  for  the  year:  Pres¬ 
ident,  Harvey  S.  Dartt,  city  engineer, 
Mankato;  vice-president,  R.  W.  Acton, 
engineer  of  roads,  St.  Louis  County,  Du- 
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luth;  secretary,  C.  11.  Stewa-t,  Oepart- 
ment  of  Public  Works,  St.  Paul,  and 
tieasurer,  William  C.  Fraser,  munici¬ 
pal  engineer,  St.  Paul. 

The  Uanad'an  Engineering  Standards 
.Xs.suciation  has  been  incorporated,  with 
headquarters  at  .Monti eal.  for  the  pur¬ 
pose  of  coordinating  efforts  of  pro 
ducei.s  and  users  in  the  improvement 
and  standaidization  of  engineering  ma¬ 
terials,  and  promoting  the  general  adop¬ 
tion  of  standards  in  eonnection  with 
engineering  structures.  The  incor¬ 
porators  are  Sir  John  Kennedy,  con¬ 
sulting  engineer;  Dr.  Robert  F.  Kuttan, 
professor  of  chemistry;  Dr.  John  B. 
Porter,  professor  of  mining  engineer¬ 
ing;  Richard  J.  Durley,  engineer,  and 
Henry  H.  V’^aughan,  engineer,  all  of 
.Montreal. 

The  Vermont  Swiety  of  Engineers 
will  hold  its  annual  meeting  at  Bur¬ 
lington,  Mar.  12. 

The  Iowa  Engineering  Society  was 
addres.sed  by  Edmund  T.  Perkins,  pres¬ 
ident  of  the  National  Drainage  Con¬ 
gress,  on  “Government  Land  Reclama¬ 
tion.”  at  the  ;ilst  annual  meeting  held 
at  Muscatine,  Feb.  19-20.  Clifford  Older, 
chief  highway  engineer.  Division  of 
Highways,  Illinois,  read  a  paper  en¬ 
titled  “The  Story  of  the  Illinois  $60,- 
000,000  Bond  Issue  Campaign."  The 
afternoon  of  the  first  day  of  the  meet¬ 
ing  was  devoted  to  the  sessions  of  the 
sections  on  drainage  engineering,  high¬ 
way  engineering  and  municipal  en¬ 
gineering.  The  subject  of  standard 
fees  was  discussed. 

The  Dallas  Chapter  of  the  .American 
.Association  of  Engineers  elected  the 
following  officers  at  the  recent  annual 
meeting:  President,  A.  A.  Matthews: 
vice-presidents.  Hart  Vance  and  A.  P. 
Denton;  secretary,  S.  J.  Treadway. 

The  Rochester  Engineering  Society 
was  addressed  Feb.  10  by  Lieut.  Roger 
D.  DeWolf,  U.  S.  N.  R.  F.,  U.  S.  S. 
“Nevada,”  who  spoke  on  “Experiences 
with  the  Grand  Fleet.”  At  the  meet¬ 
ing  Feb.  14  William  H.  Earle,  assist¬ 
ant  superintendent  of  gas  manufac¬ 
ture,  Rochester  Railway  &  Light  Co., 
spoke  on  “Modem  Methods  of  Gas  Man¬ 
ufacture.” 

The  Montana  Institute  of  Municipal 
Engineers  held  its  annual  meeting  at 
Helena,  Jan.  20-22.  Reconstruction 


problems  constituted  the  general  topic. 
The  following  ofticers  were  elected  for 
the  coming  year:  President,  John  D. 
.McLeod,  Helena;  vice-president,  Willis 
II.  Ellis.  Butte;  director,  (^arl  W’ide- 
ner,  Bo:'.cman:  secretary-treasurer, 
.Arthur  F.  Lamb,  Helena.  The  annual 
meeting  of  the  society  for  1920  will  be 
held  in  Butte. 

The  Aakima  (Wash.)  Engineers’ 
Club  elected  the  following  officers  at 
the  recent  annual  meeting:  President, 
T.  A.  Noble;  vice-i)resident,  J.  O.  Green¬ 
way;  secretary-treasurer,  A.  L.  Strong. 

The  Engineers’  Club  of  Trenton  held 
a  meeting  Feb.  13  which  was  addressed 
by  William  H.  Burr,  who  spoke  on  “Im- 
|)ortant  F'eatures  in  the  Development  of 
Concrete  Work.” 

The  Engineers’  Club  of  Philadelphia 
will  conduct  an  excursion  to  the  Ord¬ 
nance  Proving  Grounds,  Aberdeen,  Md., 
Feb.  20,  for  tlie  i)urpose  of  inspecting 
various  pieces  of  ordnance  used  in  the 
war.  Dr.  Edward  Chiera,  University 
of  Pennsylvania,  will  speak  on  “The 
Problem  of  the  .Adriatic,”  at  the  weekly 
luncheon  of  the  club  on  Eeb.  25. 

The  Engineers’. Club  of  Boston  elect¬ 
ed  the  following  officers  at  the  annual 
meeting  held  Feb.  10:  President, 

Charles  T.  Main;  vice-presidents, 
Charles  L.  Edgar  and  Charles  L.  Gag- 
nebin;  secretary,  L.  S.  Cowles;  treas¬ 
urer,  Frederic  H.  Fay. 

The  Montreal  Branch  of  the  En¬ 
gineering  Institute  of  Canada  held  a 
meeting  Feb.  20,  at  which  J.  L.  Busfield 
spoke  on  “The  Construction  of  the 
Canadian  Northern  Railway  Tunnel  at 
Montreal.”  At  the  meeting  Feb.  27  R. 
M.  Wilson  will  speak  on  “'The  Effect  of 
Ice  on  Hydro-Electric  Plants.” 

The  I.ouisiana  Engineering  Society 
was  addressed  by  Maj.  A.  M.  Shaw  on 
“The  Construction  Division  of  the 
Army,”  at  the  meeting  held  Feb.  10. 


Personal  Notes 


G  E  o  R  G  E  J.  Ray,  chief  engineer  of 
the  Delaware,  Lackawanna  &  Western 
R.R.,  is  now  acting  as  engineering  as¬ 
sistant  to  A.  H.  Smith,  regional  director 
of  railways  under  the  United  States 
Railway  Administration,  with  head- 
ijuarters  in  New  York  City.  L.  L. 
Tallyn,  division  engineer  at  Scranton, 
is  acting  as  chief  engineer  during  Mr. 
Ray’s  absence. 

Maj.  B.  J.  Lambert,  Engineers, 
U.  S.  A.,  has  received  his  discharge 
from  the  service  and  has  returned  to 
the  professorship  of  structural  engi¬ 
neering  at  the  State  University  of 


Iowa.  Ht*  was  commandinR  officer  of 
t’le  .‘Ini  Battalion,  2:ird  Enffineers 
(IliKhway)  from  December,  1917,  to 
September,  191S,  after  which  he  served 
as  bridne  engineer  for  the  First  Army. 

t:  <)  L.  J  A  M  K  S  I*.  J  E  R  V  E  Y,  Enjp- 
neers,  U.  S.  .4.,  who  recently  returned 
from  active  service  with  the  79th  Di¬ 
vision,  has  been  appointed  United 
States  entrineer  at  Wilmington,  Del. 

David  A.  Hartwell,  recently 
engaged  on  work  at  Newport  News, 
Va.,  for  the  United  States  Housing 
(orporation  and  the  Emergency  Fleet 
Corporation,  has  been  appointed  com¬ 
missioner  of  public  works  and  city 
engineer  of  Fitchburg,  Mass.,  Mr.  Hart¬ 
well  previously  served  the  city  as  assist¬ 
ant  city  engineer  for  three  years;  for 
twenty  years  as  city  engineer,  and  for 
■seven  years  as  chief  engineer  and  su¬ 
perintendent  of  the  sewage  disposal 
division. 

Maj.  H.  a  u  ST  ill,  20th  Engi¬ 
neers,  w’ho  recently  returned  to  this 
country,  has  received  his  discharge 
from  the  service  and  has  returned  to 
his  former  position  as  bridge  engineer, 
.Mobile  &  Ohio  R.R.,  at  Mobile,  Ala. 

Lieut.  L.  C.  Dodge,  Engineers, 
U.  S.  A.,  Office  of  Director  General  of 
.Military  Railways,  Washington,  D.  C., 
has  been  discharged  from  the  service 
and  entered  the  bridge  department  of 
the  Baltimore  &  Ohio  R.R.,  with  head¬ 
quarters  at  Cincinnati. 

Edward  S.  Walsh,  Brooklyn, 
.N.  Y.,  has  been  appointed  deputy  su¬ 
perintendent  of  public  works  of  New' 
York  State  under  Lewis  Nixon,  who 
was  appointed  superintendent  of  pub¬ 
lic  works,  as  mentioned  in  Engineering 
S’ews-Eecord  of  Jan.  IG,  p.  166. 

Col.  C.  H.  Mitchell,  Intelli¬ 
gence  Department,  British  Army,  has 
been  appointed  dean  of  the  faculty  of 
applied  science  and  engineering.  Uni¬ 
versity  of  Toronto,  succeeding  W.  H. 
Ellis,  resigned. 

C  a  p  T.  E.  L.  Stapleton,  Gas 
Defense  Division,  Chemical  Warfare 
Service,  United  States  Army,  has  re¬ 
ceived  his  discharge  and  has  become 
associated  with  Willard  C.  Br inton, 
consulting  engineer.  New  York  City. 

Charles  E.  K  i  m  b  a  l  l,  who 
for  a  number  of  years  served  as  man¬ 
ager  of  the  machinery  department, 
Harris  Bros.,  Chicago,  has  been  ap¬ 
pointed  to  a  similar  position  with  the 
.4merican  House  Wrecking  t^o.,  Chicago. 

George  L.  Nason,  Engineers, 
U.  S.  A.,  has  received  his  discharge 
from  the  service  and  has  returned  to 
his  office  in  the  Endicott  Building,  St. 
Haul,  Minn.,  to  resume  the  practice  of 
landscape  architecture  and  engineering. 


Capt.  Steuart  Purcell, 
Quartermaster  Department,  U.  S.  A., 
has  been  appointed  division  engineer  in 
charge  of  highways  under  G.  F.  Weig- 
hardt,  city  highways  engineer  of  Balti¬ 
more. 

Charles  W.  Whittle  has 
been  appointed  assistant  engineer,  al¬ 
ley  and  footway  division,  highway  en¬ 
gineer’s  department,  of  Baltimore. 

J.  L.  Cummings,  acting  bridge 
engineer.  Mobile  &  Ohio  R.R.,  Mobile, 
Ala.,  has  been  appointed  division  en¬ 
gineer  of  the  Mobile  division,  with 
headquarters  at  Meridian,  Miss. 

S.  W.  Chiles,  contracting  engi¬ 
neer,  Bethlehem,  Penn.,  has  gone  to 
Santo  Domingo  to  become  resident  en¬ 
gineer  of  construction  work  under  A.  J. 
Collett,  director  general  of  public  works 
umler  the  United  States  Military  Gov¬ 
ernment. 

Edward  A.  Lambert,  recently 
construction  engineer  for  the  Procter 
&  Gamble  Co.,  Cincinnati,  has  joined 
the  staff  of  Fletcher-Thompson,  Inc., 
industrial  engineers,  Bridgeport,  Conn. 

Lieut  Walter  L.  Lewis, 
136th  Artillery,  w’ho  recently  returned 
from  France,  has  received  his  dis¬ 
charge  from  the  service  and  has  re¬ 
sumed  his  work  in  the  engineering 
department  of  the  Great  Northern 
Railway. 

W.  C.  Fawcett  and  Karl  L. 
Rothermund,  Whtedng,  W.  Va.,  have 
become  associated  under  the  firm  name 
of  Faw’cett  &  Rothermund,  consulting 
engineers. 

S.  F.  Ryan  has  been  appointed 
division  engineer,  St.  Louis  division, 
.Mobile  &  Ohio  R.R.,  with  headquar¬ 
ters  at  Murphysboro,  Ill. 

Earle  J.  He  wit,  formerly  with 
the  Illinois  State  Highway  Department, 
has  become  assistant  engineer  in  the 
Department  of  Highways,  State  of 
Tennessee. 

A.  F.  Brownley  has  been  ap¬ 
pointed  assistant  engineer,  sewerage 
division,  highway  engineer’s  depart¬ 
ment  of  Baltimore. 


Obituary 


Lieut.  Col.  Hiram  J.  S l i  f e r, 
21st  Engineers  (Light  Railway),  died 
in  France  Feb.  3.  He  was  born  in 
1857  and  was  a  graduate  of  the  Poly¬ 
technic  College  of  Pennsylvania.  He 
had  been  engaged  in  railroad  work 


since  1880,  when  he  became  a^^  .:„ni 
engineer  in  the  construction  ot  the 
Mexican  National  Ry.,  and  wa.  .q-i 
engaged  in  construction  and  ma  •  .  n- 
ance  work  with  the  Pennsylvania  1;,H 
and  the  Chicago  &  Northwestern  l{y. 
as  division  engineer  until  I89s,  Aia-n 
he  became  division  supcrintendcni  for 
the  Chicago  &  Northwestern,  ainl  af¬ 
terward  general  superintendent.  Cen¬ 
tral  division,  Chicago,  Rock  Island  & 
Pacific  Ry.  From  1905  to  1907  he  was 
engaged  in  special  work  as  steam-rail¬ 
way  expert  for  the  J.  G.  White  Co.,  of 
New  York.  In  1907  he  went  to  Panama 
as  assistant  to  the  president  of  the 
Panama  R.R.,  remaining  there  until  he 
joined  the  Chicago  Great  Western  as 
general  manager  in  1909,  resigning  two 
years  later  to  engage  in  private  prac¬ 
tice. 

Maj.  C.  S.  Noble,  veteran  of  the 
Spanish-American  War,  and  lately  with 
the  Y.  M.  C.  A.,  died  recently  in  Tours, 
France.  For  a  number  of  years  he  wa.s 
engineer  for  Oregon  City,  Ore.,  later 
becoming  associated  with  the  State 
Highway  Commission.  He  resigned 
from  the  highway  commission  to  go  to 
France  last  autumn. 

Oscar  Moore  Lance,  who  for 
23  years  was  general  manager.  Spring 
Brook  Water  Supply  Co.,  Wilkes-Barre, 
Penn.,  died  recently  at  Kingston,  Penn. 
He  was  graduated  from  Lehigh  Uni¬ 
versity  in  1872,  and  was  for  many 
years  superintendent  of  the  three  pub¬ 
lic  utility  companies  of  Plymouth,  Penn. 
He  became  general  manager  of  the 
Spring  Brook  Water  Supply  Co.  in 
1896,  at  the  time  of  its  formation. 

Daniel  B.  Banks,  consulting 
engineer,  Baltimore,  who  had  charge 
of  the  planning  and  construction  of  the 
high-pressure  fire-service  system  of  that 
city,  died  Feb.  7.  He  was  born  in  1864 
and  received  his  education  at  Prince¬ 
ton  University.  His  first  engineering 
experience  was  as  a  rodman  on  the 
Shenandoah  Valley  R.R.  and  with  the 
Baltimore  &  Ohio  R.R.  In  recent  years 
he  specialized  in  water-supply  work. 

E.  H.  Jacobs,  construction  engi¬ 
neer  and  superintendent  of  distribution 
lines.  Western  States  Gas  &  Electric 
Co.,  Stockton,  Cal.,  died  in  that  city 
recently.  He  went  to  Stockton  seven 
years  ago  to  undertake  the  laying  of 
the  new  underground  conduit  system, 
having  previously  been  engaged  in 
work  in  San  Diego  under  H.  M 
Byllesby  &  Co.,  with  whom  he  had  been 
associated  in  Chicago. 

Luther  P.  Friestedt,  presi¬ 
dent  of  L.  P.  Friestedt  Co.,  contractors, 
Chicago,  and  of  the  Friestedt  Under¬ 
pinning  Co.,  New  York,  died  at  Los  .An¬ 
geles  Feb.  5,  at  the  age  of  59.  He  was 
engaged  in  the  construction  business 
during  all  of  his  working  life.  He  was 
the  inventor  of  the  form  of  steel  sheet¬ 
piling  known  by  his  name. 
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Material-Handling 
Machinery  Association 

Manufacturers  Form  Organization  — 
I’ort  and  Terminal  Problems  to 
Keceive  Particular  Attention 

N'otices  have  appeared  in  this  jour¬ 
nal  of  the  steps  being  taken  to  form  an 
association  of  manufacturers  of  mate¬ 
rial-handling  machinery.  The  prelimi¬ 
nary  organization  work  has  now  been 
completed,  a  committee  on  membership 
is  engaged  in  recruiting  the  charter 
membership,  a  secretary-manager  has 
bet>n  selected  and  has  entered  upon  his 
duties,  and  a  preliminary  plan  has 
been  outlined  for  the  work  of  the  as¬ 
sociation. 

resi  lt  of  War  Taught  Lessons 

The  impetus  to  form  the  Material- 
Handling  Machinery  Manufacturers’ 
Association,  the  name  of  the  new  body, 
came  in  part  from  the  lesson  which  the 
war  taught  as  to  the  benefits  to  the 
country  and  to  the  manufacturers  from 
moDilization  in  a  strong  trade  associa¬ 
tion,  and  in  part  from  suggestions  made, 
by  the  Department  of  Commerce  and 
the  Shipping  Board.  These  two  Gov¬ 
ernment  agencies,  realizing  the  need  for 
more  efficient  operation  of  railway  ter¬ 
minals  and  ports,  urged  the  manufac¬ 
turers  to  get  together  in  order  that 
they  might  the  more  efficiently  attack 
these  difficult  problems,  and  that  the 
Government  in  its  studies  might  have 
available  in  get-at-able  form  the  com¬ 
bined  talent  of  the  handling-machinery 
industry. 

In  general,  the  lines  of  work — tech¬ 
nical,  educational,  promotional,  etc. — 
will  parallel  those  of  other  trade  asso¬ 
ciations,  but  the  nature  of  the  prob¬ 
lems  will  require  more  extensive  tech¬ 
nical  committee  work  than  is  customary 
in  such  bodies.  In  one  particular  the 
proposed  work  presents  an  unusual 
phase.  Since  material-handling  prob¬ 
lems  are  found  in  every  industry,  re¬ 
lations  will  be  cultivated  with  existing 
trade  associations.  These  organiza¬ 
tions  will  be  asked  to  appoint  commit¬ 
tees  on  material  handling  which  will 
meet  with  corresponding  committees 
of  the  Material-Handling  Machinery 
-Manufacturers’  Association.  Thus  the 
material-handling  problems  of  the  va¬ 
rious  industries  will  come  before 
broadly  representative  committees  of 
material-handling  experts.  Already 
several  of  these  cooperating  committees 
have  been  arranged  for. 

Officers  and  Members 

The  active  conduct  of  the  associa¬ 
tion's  work  will  be  in  the  hands,  as 
secretary  and  manager,  of  Zenas  W. 
Carter,  formerly  commissioner  of  the 
Associated  Metal  Lath  Manufacturers, 
and  previously  field  secretary  of  the 
Granite  Paving  Block  Manufacturers’ 
Association.  The  officers  of  the  asso¬ 
ciation  are:  President,  Calvin  Tomkins, 
formerly  commissioner  of  docks.  New 
Hrk  City;  vice-president,  J.  A.  ‘Sbon. 
ard:  treasurer,  Lucian  C.  Brown,  di¬ 


rectors,  Mr.  Shepard,  Mr.  Brown,  R. 
W.  Scott,  F.  W.  Hall,  William  Clark. 
J.  C.  Walter,  C.  M.  Watson  and  Fred 
Stadelman.  Four  additional  directors 
are  to  be  chosen  when  the  charter  mem¬ 
bership  is  completed. 

The  following  companies  have  come 
together  in  the  work  of  forming  the 
organization  and  are  now  constituting 
themselves  a  membership  committee  to 
complete  the  charter  membership  of 
the  association: 

The  Watson  Elevator  Co.,  Edw-ard 
F.  Terry  Mfg.  Co.,  the  International 
Conveyor  Corporation,  Rownson,  Drew 
&  Clydesdale,  Inc.,  New  Jersey  Foun¬ 
dry  &  Machine  Co.,  Hayward  Co.,  EI- 
well-Parker  Electric  Co.,  Sprague  Elec¬ 
tric  Works,  Otis  Elevator  Co.,  Man¬ 
ning,  Maxwell  &  Moore,  Inc.;  Robins 
Conveying  Belt  Co.,  Michener  Stow¬ 
age  Co.,  New  York  City;  Shepard  Elec¬ 
tric  Crane  &  Hoist  Co.,  Montour  Falls, 
N.  Y.;  Brown  Portable  Conveying  Ma¬ 
chinery  Co.,  Chicago,  Ill.;  Karry-Lode 
Industrial  Truck  Co.,  Long  Island 
City,  N.  Y.;  Whiting  Foundry  Equip¬ 
ment  Co.,  Harvey,  Ill.;  Wellman-Sea- 
ver-Morgan  Co.,  Cleveland,  Ohio;  .Al¬ 
liance  Machine  Co.,  Alliance,  Ohio;  Al¬ 
fred  Box  &  Co.,  Inc.,  Philadelphia, 
Penn.;  Meade-Morrson  Mfg.  Co.,  East 
Boston,  Mass.;  Alvey- Ferguson  Co., 
Cincinnati,  Ohio;  Heyl  &  Patterson, 
Inc.,  Pittsburgh,  Penn.;  American  Hoist 
&  Derrick  Co.,  St.  Paul,  Minn.;  Cleve¬ 
land  Crane  &  Engineering  Co.,  Wick- 
liffe,  Ohio;  Clyde  Iron  Works,  Duluth, 
Minn.;  Ohio  Locomotive  Crane  Co., 
Bucyrus,  Ohio;  Northern  Engineering 
Co.,  Detroit,  Mich.;  Electric  Controller 
&  Mfg.  Co.,  Cleveland,  Ohio. 

Offices  have  been  opened  at  35  West 
39th  St.,  New  York  City. 


Head  of  War  Labor  Policies 
Board  Resigns 

The  chairman  of  the  War  Labor  Poli¬ 
cies  Board,  Felix  Frankfurter,  has  ten¬ 
dered  his  resignation  to  the  Secretary 
of  Labor.  The  board  will  go  out  of  ex¬ 
istence  in  a  few  weeks,  its  activities 
having  come  to  an  end  with  the  close 
of  the  war.  The  executive  officer  of  the 
board,  George  L.  Bell,  will  go  to  New 
York  to  become  the  impartial  chairman 
of  a  permanent  board  of  arbitration  to 
be  organized  to  handle  labor  disputes. 
Mr.  Frankfurter  was  formerly  a  pro¬ 
fessor  in  the  Harvard  Law  School.  He 
has  not  announced  his  future  plans. 


American  and  Italian  Engineers 
to  Promote  Public  Works 

An  association  has  recently  been 
formed  known  as  the  “So'’ieta  Itala- 
Americana  di  Studi  i  Lavori  Publici." 
in  which  American  engineers  and  busi¬ 
ness  men  are  joining  with  Italian  en¬ 
gineers  and  bankers  to  study  and  pro¬ 
mote  public  works  in  Italy.  The  so¬ 
ciety  was  incorporated  in  Rome  by  in¬ 
terests  representing  the  American  In¬ 
ternational  Corporation  of  New  York 
and  the  Banca  Italiana  di  Sconto  of 
Italy. 


The  president  is  Senator  Guglielmo 
Marconi,  the  inventor  of  the  wireless 
telegraph,  and  the  directors  are  the 
.Marquis  de  Solari,  Sig.  Angelo  Pog- 
liani  (managing  director  of  the  Banca 
di  Sconto)  Alaj.  James  F.  Case,  H.  Nel¬ 
son  Gay  and  F.  Lavis. 

The  objects  of  the  new  company  are 
the  study  of  opportunities  for  the  co¬ 
operation  of  American  and  Italian  in¬ 
terests  in  the  promotion  of  trade,  and 
the  prosecution  of  public  works  and 
other  projects  of  an  engineering  and 
construction  nature.  The  movement 
represents  a  step  toward  a  better  un- 
ilerstanding  and  cooperation  between 
the  two  countries. 


Business  Notes 


The  Victor  L.  Phillips  Co.,  of  Kan¬ 
sas  City,  has  Liken  over  the  complete 
line  of  “Rex”  mixers  and  pavers  for  the 
eastern  half  of  Missouri  and  also  the 
entire  states  of  Kansas  and  Oklahoma. 

Westinghouse  Church  Kerr  &  Co., 
engineers  and  constructors,  37  Wall  St., 
New  York,  announce  that  they  have 
opened  an  office  in  the  Western  In¬ 
demnity  Bldg.,  Dallas,  Tex.,  in  charge 
of  A.  W.  Nichols. 

The  Epping-Carpenter  Pump  Co.,  of 
Pittsburgh,  Penn.,  announces  that  Iheo- 
dore  R.  Hermanson,  formerly  with  the 
Harrison  works  of  the  Worthington 
Machinery  Corporation,  has  been  ap¬ 
pointed  works  manager. 


Trade  Publications 


The  Oshkosh  Mfg.  Co.  of  Oshkosh, 
Wis.,  announces  that  its  1919  catalogue 
of  contractors’  equipment  is  ready  for 
distribution. 

The  Independent  Pneumatic  Tool  Co., 
of  Chicago,  Ill.,  has  issued  a  folder  de¬ 
scribing  the  Thor  Universal  Electric 
Drill.  Specifications  and  illustrations 
are  given  for  nine  different  types  of 
machine. 

The  Lakewood  Engineering  Co.,  of 
Cleveland,  Ohio,  has  issued  bulletin  No. 
25,  entitled  “Flat-Wheel  Haulage  Sys¬ 
tems.”  It  is  an  Hi  x  11-in.  23-p. 
pamphlet  illustrating  and  describing 
the  company’s  storage  battery  trucks 
and  the  Lakewood  trailers  for  indus¬ 
trial  hauling.  . 

The  Westinghouse  Air  Brake  Co., 
of  Pittsburgh,  Penn.,  has  recently 
established  a  house  organ  known  as 
“Wabco  News.”  It  is  an  8  x  11-in.  22-p. 
magazine  issued  monthly,  and  is  known 
as  the  official  journal  of  the  employees 
of  the  Westinghouse  Air  Brake  Co.,  and 
associated  interests. 


PROPOSALS 


See  Kdk. 
News-Record 


Rids 

Close 


Bids 

Close 


See 

News-U, ,  I 

Mar  t  Barracks — Spec.  3733 — San 

DleBO,  Cal . [.’..l, 

Mar.  3  Hospital — Baltimore.  Md  K.  1. 
Mar.  3  Post  Office — Walden.  N.  Y  IVI. 
Mar.  3  Sidewalks — Washington.  I) 

C . Fell 

Mar.  7  l..avatory  Annexes  —  Ship- 

rock.  N.  M . Fil) 

Mar  7  School  and  Assembly — Hall 

— Wahpelon.  N.  D . Feb 

Mar.  10  Argon  Production  Plant  — 

— S|)ec.  38110 — .Xorth  Ft. 

Worth.  Tex .  F.li 

Mar.  10  Structural  Shop — Spec.  3601 

— Mare  Island.  Cal . Feb 

Mar.  10  Railroad  extension — Spec 

3727 — Ft.  Mifflin.  Pa . Feb 

Mar.  10  School  and  .Xssemlily  Hall — 

Rapid  City.  S.  1> . Feb 

Mar.  11  Hredging  —  Philadelphia. 

I'a . Feb 

Adv.  Feb.  6  and  13 
Mar.  12  Knlarging  Hevees  —  St 

I.rf)uis.  Mo  . Feb 

Adv.  Feb.  13  and  20. 

Mar.  12  Boathou.se.  etc. — Charlotte. 

N.  Y . Feb 

Adv.  Feb.  13  and  20. 

Mar.  19  Post  Office,  etc..  Woodward. 

Okla . Feb 


Mar.  11  Rochester.  N.  Y . 

Adv.  Feh.  13  and  20. 

Mar.  13  Tyler.  Minn . 

Mar.  19  Carthage.  Ill . 

Mar.  19  Quincy.  Ill . 

Apr.  8  Hollandale.  Miss . 


For  Proposals  Advertised  See  Pages 
65-69  inclusive 


WATER-WORKS 


Bids 

Close 


Sec  Eng. 
News-Record 


INDUSTRIAL  WORKS 


Feb.  24  Brooklyn.  N.  Y. 
Feb.  24  Woodhaven.  N. 
Feb.  25  New  York.  N.  Y. 
Mar.  4  Thiells.  N.  Y.  .. 
Apr.  1  Sioux  City.  la.  . 
Mar.  5  Baltimore.  Md. 
Mar.  19  Brooklyn,  N.  Y. 
Mar.  20  La  Crosse,  Wis. 


Feb.  25  East  Chicago.  Ind 
Adv.  Jan.  30. 

Feb.  28  Clarksburg.  W.  Va. 
.\dv.  .liin.  30. 

Feb.  28  Akron,  O . 

Adv.  Feb.  13  and 
Mar.  7  reml)roke.  Ont  . . . . 
•Mar.  18  Wyandotte.  Mich.  . 
■Mar.  25  Jersey  City,  N.  J.  . 


SEWERS 


BUILDINGS 


Feb.  25  Columbus.  O.  . 
Feb.  L’.l  St.  Louis.  Mo.  . 
Feb.  27  Hetrolt.  Mich. 
Feb.  27  Seal  Beach,  Cal. 


Feb.  21  Phillipsburg.  O . 

Feb.  24  Norwood.  O . 

Feb.  24  Cincinnati.  O . 

Feb.  24  Cleveland.  O . 

Feb.  2  4  Far  Rockaway,  N.  Y 

Feb.  25  St.  Louis,  Mo . 

Feb.  28  Brooklyn.  N.  Y . 

Feb.  29  Brooklyn.  N.  Y . 

Mar.  1  ('lo(|uet,  Minn . 

Mar.  1  Cloquet.  Minn . 

Mar.  1  Mountain  Iron,  Minn 

Mar.  1  Ituluth.  Minn . 

Mar.  1  Dulutli,  Minn . 

Mar.  1  Fireb.augh,  Cal. 

Mar.  3  Rockport.  HI . 

Mar.  3  Brooklyn.  N.  Y.  . . 

Mar.  4  Utica.  N.  Y . 

Mar.  4  Wards  Island,  N.  Y. 
Mar.  4  Winnipeg,  Man.  . . . 

Mar.  15  Culver.  Ind . 

Mar.  15  Duluth.  Minn . 

Mar.  14  Humbold*.  Ariz.  ... 

Mar.  14  Dallas.  Tex . 

Mar.  17  Johnstown.  Pa . 

Mar  18  Esquimau.  B.  C.  .  . 
Apr  2  New  York.  N.  Y.  ... 

Apr  10  Newaygo.  Mich . 

Apr.  15  Newark.  N.  J . 


BRIDGES 


I'eb  24  Eureka.  Cal . 

Feb.  25  Sneedville,  Tenn . 

H'eli.  L'fi  (Irand  Forks.  .\.  1).  .. 

Fell.  28  Thomaston.  Conn . 

Fell  28  New  Canaan.  Conn . 

.Mar  3  llisbee  Ariz  . 

Mar  4  Lewisburg.  W.  Va.  .  . 

•Adv.  Feb  13  and  20. 
Mar  .'i  Holdenville.  Dkla  .  .  .  . 
Mar.  23  Buckhannon.  W.  Va.  . 
Apr  16  Ottawa,  Ont . 


MISCELLANEOUS 


Feb.  25  F’loorlng — Willard.  .N.  Y  .  .Feb  20 
Adv.  Feb.  13  and  20 
Feb.  26  Repairing  Fenders  —  New¬ 
ark.  N.  .1 . Feb.  2i» 

Feb.  26  Rebuilding  Ferry  Racks — 

New  York.  N.  Y . Feb.  20 

Feb.  26  Distributing  System — South 
Boston  (Boston  P.  O.), 

Mass . Feb.  20 

Adv.  Feh.  13  and  20, 

Feb.  26  Paving  Materials — Detroit. 

Mich . Feb  20 

Mar.  1  Bridge  Material — Chariton. 

Iowa  . Feb  20 

Mar  1  Piles,  etc — Blythe.  Cal  .  Feb  2» 

Mar  3  Dock — Seattle,  Wash . Feb.  26 

Mar.  3  Miscellaneous  Supplies  — 

Hamilton.  Ont . Feb.  20 

Adv  Feb  13  and  20. 

Mar.  4  Road  Material  —  Newark. 

N.  .1 . Feb  20 

Mar.  3  Riprap — Shakopee.  Minn  .  .Feb.  20 
Mar.  5  Road  Oil  and  Tar — Clay¬ 
ton  (St.  Louis  P.  O.),  Mo  .  Feb  2'' 


STREETS  AND  ROADS 


Feb.  24  Middicbournc.  W  Va . . 

Adv.  Jan.  23  to  Feb.  20 

Feb.  24  San  Diego,  Cal . I 

p'eh.  24'  California . I 

Feh.  24  F.airmor.t.  Minn . 

Feb.  24  Dallas.  Tex . 

Feb,  25  Abilene.  Tex . I 

Feb.  25  Baltimore.  Md . 

Feb.  25  Ft.  Dodge,  la . 

Feb.  25  New  York.  N.  Y . 

Feb.  26  tdiio  . 

Feh.  26  Indianapolis,  Ind . 

Feb.  28  Harrisburg.  ,\rk . 

Feb  28  t'onnt'Cl icut  . 

Feh.  28  Slarkville.  Mi.ss . 

Feb.  28  t'ornwall,  tint . 

Mar.  1  Shreveitort.  La.  . . 

Mar.  3  Indianapolis,  Ind . 

Mar.  3  Marshall.  Minn  . 

.Mar.  3  Cathlamet.  Wash . 

Mar  3  Portsmouth.  Va . 

Mar  3  Ch.arle.ston,  Miss . 

Mar.  4  De  Kalb.  Miss . 

.Mar.  4  Augusta.  Oa . 

Adv.  Feb  13  and  20. 

Mar  4  Riiiley.  W  Va . 

Mar  4  Indianapolis.  Ind . 

Mar  5  Alexandria.  Minn . 

Mar  5  San  Diego.  Cal . 

Mar  6  Fairmont.  W  Va . 

Adv  .Ian.  30  to  Feb.  20 

Mar  7  Eldorado.  HI  . 

Adv.  Feb.  IS  and  20. 

Mar  10  New  Iberia.  I.A . 

Mar  IP  St  Ix)Uia,  Mo . 

.Mar  31  Ixickiiort.  N.  V . 

.Apr  7  Moulton,  Ala . 


Feb  20  FEDERAL  GOVERNMENT  WORK 

Feb  20 

Feb.  20  peb.  24  Addition  to  Dispensary — Spec. 

Feb  20  3780 — Rockaway,  N.  Y . Feb.  6 

Feb  13  Feb.  24  Piping  and  Eqiiipmont — Spec. 

6  375.) — New  York,  N.  Y . Feb.  6 

v.h  la  Feb.  24  Dredging— Spec.  3774— Cha- 

tham.  Mass . Feb.  6 

ic  .il  Feb.  24  Wells  and  Pumps — Spec.  3577 

J'  .7"  —North  Ft.  Worth.  Tex . Feb,  6 

Feh  “>0  Feb.  24  Fuel  Oil  Storage  Plant— 

"  Sjiec.  3631  —  Mare  Island 

Ian  03  (Vallejo  P.  O  )  Cal . Jan.  30 

'.  Feh.'o  Feb.  24  Grand  Stand  and  Bleach- 

Feb.  6  er.s — Spec.  3795 — Hampton 

Feh  20  Roads.  Va . Feb.  20 

.Feb.  6  Feb.  24  Cooling  Pond — Spec.  3700 

— North  Ft.  Worth.  Tex... Feb.  20 

Feb.  20  Fgb  24  Dredging — Spec.  3579 — Ft. 

I.4tfayette,  N.  Y . Feb.  20 

E'w  on  Feb.  25  Jetty  Work — Sabine  Pass. 

TO’' . 

ipnh  9ft  Adv.  Jan.  30  to  Feb.  20. 

reo  2^  Plumbing  —  Martinsburg. 

W  Va . Feb.  20 

Mar.  1  Found.atlon  and  Rip  Rap— 

Baltimore.  Md . Jan.  16 

Adv.  Jan.  16. 

Mar  1  Dredging — Superior,  Wls.  .Jan.  16 

Feb'  20  Mar.  3  Barracks  —  Spec.  3728  — 

Feb.  20  Fire  Island.  N.  Y . Jan.  30 


Where  nnme  of  nfflriiil  U  not  given, 
inquirleii  should  be  addressed  to  City 
Clerk,  County  Clerk  or  eorresponilinu 
otiirlal. 


EXC;»VATION  AND  DREDGING 


Feb.  24  Fairmont.  Minn. 
Feb  28  Wlndom.  Minn. 
Mar  4  Garner,  la 


